Developing situation awareness capacity to improve executive judgment and decision making under stress by Batorski, Martha M.
Pepperdine University 
Pepperdine Digital Commons 
Theses and Dissertations 
2012 
Developing situation awareness capacity to improve executive 
judgment and decision making under stress 
Martha M. Batorski 
Follow this and additional works at: https://digitalcommons.pepperdine.edu/etd 
Recommended Citation 
Batorski, Martha M., "Developing situation awareness capacity to improve executive judgment and 
decision making under stress" (2012). Theses and Dissertations. 238. 
https://digitalcommons.pepperdine.edu/etd/238 
This Dissertation is brought to you for free and open access by Pepperdine Digital Commons. It has been accepted 
for inclusion in Theses and Dissertations by an authorized administrator of Pepperdine Digital Commons. For more 





Pepperdine University  
Graduate School of Education and Psychology 
 
DEVELOPING SITUATION AWARENESS CAPACITY TO IMPROVE EXECUTIVE 






A dissertation submitted in partial satisfaction 
of the requirement for the degree of 
Doctor of Education in Organization Change 
 
by 
Martha M. Batorski 
April, 2012 




This dissertation, written by 
 
Martha M. Batorski 
 
under the guidance of a Faculty Committee and approved by its members, has been 
submitted to and accepted by the Graduate Faculty in partial fulfillment of the 
requirements for the degree of 
 





Kenneth Murrell, DBA – Chairperson 
Kay Davis, Ed.D. 






























© Copyright by Martha M. Batorski (2012) 
All Rights Reserved 
 
  
TABLE OF CONTENTS 
Page 
LIST OF TABLES ............................................................................................................. vi 
LIST OF FIGURES .......................................................................................................... vii 
DEDICATION ................................................................................................................. viii 
ACKNOWLEDGMENTS ................................................................................................. ix 
VITA .................................................................................................................................. xi 
ABSTRACT ..................................................................................................................... xiii 
Chapter 1: Introduction ........................................................................................................1 
General Areas Under Study .........................................................................................2 
Background of the Problem .........................................................................................7 
Purpose, Objectives, and Significance of the Study ..................................................10 
Research Questions ...................................................................................................12 
General Hypothesis ...................................................................................................13 
Definition of Terms ...................................................................................................14 
Summary ....................................................................................................................19 
Organization of the Study ..........................................................................................19 
Chapter 2: Review of Relevant Literature .........................................................................20 
SA in the Context of Judgment and Decision Making (JDM) ..................................21 
Criteria for Selecting the SA Construct Over Other NDM Frameworks ..................23 
Situation Awareness Models and Leadership Resilience ..........................................24 
Overview of the Endsley SA Model From the Field of NDM ..................................25 
The Impact of Debilitated SA in Leaders’ Judgment and Decision Making ............32 
Organizational Culture as a Factor in Situation Awareness ......................................39 
Overview of the SA Model Incorporating Culture ....................................................39 
Theoretical Constructs Common to SA and OD .......................................................43 
Review of Leadership Resilience in the Context of SA ............................................46 
Current and Proposed Interventions to Develop Situation Awareness Capacity ......53 
Current Approaches to Develop SA from the Field of NDM ...................................54 
Research on Meditation Practices as Context for Proposed Intervention .................55 
Proposed Approach to Develop SA Capacity Using the TM Technique ..................62 
Development of Consciousness as a Proposed Extension of the SA Model .............73 
Summary ....................................................................................................................74 
Chapter 3: Methods ............................................................................................................76 
Restatement of the Purpose of the Study ...................................................................76 
Restatement of the Research Questions ....................................................................76 




Research Approach and Design .................................................................................78 




Recruitment and Sampling Procedures .....................................................................87 
Human Subjects Rights and Consent Procedures ......................................................90 
Data Collection and Recording Procedures ...............................................................91 
TM Instruction ...........................................................................................................92 
Data Process and Analysis .........................................................................................93 
Assumptions ..............................................................................................................94 
Limitations .................................................................................................................94 
Methodological Issues ...............................................................................................95 
Summary ....................................................................................................................97 
Chapter 4: Results ..............................................................................................................98 
Data Screening and Preparation ................................................................................98 
Preliminary Data Analysis .......................................................................................100 
Results of Statistical Analysis .................................................................................104 
Results of Hypothesis Tests .....................................................................................108 
Findings Related to the Hypothesis .........................................................................109 
Summary ..................................................................................................................115 
Chapter 5:  Discussion .....................................................................................................117 
Summary of the Study .............................................................................................117 
Summary of General Conclusions ...........................................................................121 
Limitations of the Study ..........................................................................................122 
Findings Related to the Literature ...........................................................................125 
Recommendations for Future Research ...................................................................128 
Concluding Remarks ...............................................................................................130 
REFERENCES ................................................................................................................131 
APPENDIX A: Corporate-sponsored TM programs in Organizations............................156 
APPENDIX B: Pepperdine University IRB-approved Informed Consent Form.............157 
APPENDIX C: Norwich University IRB Approval Letter ..............................................161 





LIST OF TABLES 
Page 
Table 1. Hardiness and Resilience Findings ..................................................................... 48 
Table 2.  Three Categories of Meditation Characterized by EEG Band ........................... 60 
Table 3. Selected Research on the TM Technique and SA Elements ............................... 64 
Table 4.  Research Hypotheses ......................................................................................... 80 
Table 5.  Dependent Variables in the Study ..................................................................... 82 
Table 6.  Expected Direction: Development of SA Capacity Measures ........................... 86 
Table 7. Average TM Practice of the Intervention Group (n =18) ................................. 101 
Table 8. Descriptive Statistics for Perception Capacity Measure: TMPB (N =35) ........ 101 
Table 9. Descriptive Statistics for Comprehension Capacity: WCST (N =35)............... 102 
Table 10. Descriptive Statistics for Projection Capacity: CTI (N =35) .......................... 103 
Table 11. Means and Standard Deviations Between Groups .......................................... 104 
Table 12. Perception Capacity Measures Between Groups (Pre minus Post) ................ 105 
Table 13. Comprehension Capacity Measures Between Groups (Pre minus Post) ........ 106 
Table 14. Projection Capacity Measures Between Groups (Pre-minus Post) ................. 107 
Table 15.  Hypothesis Test Results ................................................................................. 108 
Table 16.  Summary of Results: Development of SA Capacity Measures ..................... 109 
 
 vii 
LIST OF FIGURES 
Page 
Figure 1.  Model of situation awareness in dynamic decision making. ............................ 27 
Figure 2.  Model of situation awareness with organizational culture as a factor .............. 40 
Figure 3.  Knower, known, and process of knowing in Vedic Science. ........................... 67 
Figure 4.  Model of the mind according to Vedic Science. .............................................. 68 
Figure 5.  Levels of mind from Vedic Science mapped to situation awareness. .............. 70 
Figure 6.  Proposing development of consciousness as a new factor of SA. .................... 74 
Figure 7.  Differences between groups in completion time (TMPB). ............................ 110 
Figure 8.  Differences within TM group: SA Comprehension measures (WCST). ........ 111 
Figure 9.  Differences within control group: SA comprehension measures. .................. 112 
Figure 10.  Differences within TM group: Projection measures (CTI). ......................... 113 
Figure 11.  Differences within control group: Projection measures (CTI) ..................... 114 
Figure 12.  Differences between groups: Global constructive thinking (CTI) ............... 115 









To the faculty, administration, and emerging leaders who participated in this 
study at Norwich University, the oldest private military college in the United States, I 
extend my thanks for granting permission to conduct this doctoral research.  Specifically, 
I wish to thank Dr. Richard W. Schneider, Rear Admiral USCGR, Ret. and President of 
Norwich University, Dr. Peg Meyer, Shelby Wallace, and Nicole Warner for their 
commitment to developing resilient leaders in both military and civilian education 
programs.   
 To the researchers within the Naturalistic Decision Making (NDM) community, 
thank you for your prolific research contributions to the literature on real-time decision 
making under stress and for welcoming newcomers to the growing field of research 
underway.  These researchers include Mica Endsley, PhD, Gary Klein, PhD, Eduardo 
Salas, PhD, Robert Hoffman, PhD, Judith Orasanu, PhD, and Mary Omodei, PhD.   
To the scientists within the Transcendental Meditation research community, who 
have pioneered a new field of research through their 600+ studies over the past 41 years, 
thank you.  Specifically, I would like to thank Keith Wallace, PhD, David Orme-Johnson, 
PhD, Jonathan Shear, PhD, and the late Charles Alexander, PhD, as well as Fred Travis, 
PhD, who gave generously of his time in the data analysis phase of this project.  His 
helpful adage, “A true scientist knows that what is novel today may become 
commonplace in the future,” has provided much encouragement along the journey.   
To the many founders of the domain of organization development and change 
whom I have had the pleasure of meeting through the Pepperdine doctoral program in 
Organization Change, thank you for your wisdom, leadership, and accessibility.  These 
 
 x 
individuals include Edgar Schein, PhD, Barbara Bunker, PhD, Jean Bartunek, PhD, Sam 
Culbert, PhD, Robert Marshak, Karl Weick, PhD, and other authors from the Academy of 
Management, Lewin Center, and the NTL Institute.   
Finally, to the faculty of Pepperdine University’s doctoral program in 
Organization Change, I thank the late Robert Canady, PhD, founder of Pepperdine 
University’s now world-renown Organization Development Program and dear friend.  To 
Kay Davis, EdD, Director of the Organization Change Doctoral Program, your talents in 
preparing doctoral students for a world in need of change have been truly inspirational.  
To Kenneth Murrell, DBA, dissertation chair, thank you for your unique talents in 
creating learning experiences at the foundation of this program.  To Sarina Grosswald, 
EdD, thank you for your encouragement in securing access to Norwich University’s 
leadership and for your support in including this doctoral research within a larger 
research project on leadership resilience.  Thank you also for your patience in working 
through the unique challenges introduced by overlaying exacting requirements of a 
doctoral research project on a highly dynamic pilot setting.  To all dissertation committee 
members collectively, thank you for personally guiding this arduous process and for 
engaging in lifework that positively influences the lives of others.  I have benefited 
greatly in ways too numerous to mention here, and can offer only thanks and gratitude to 




Martha M. Batorski 
Education 
 
   Bachelor of Science – Management     1989-1991 
   Pepperdine University 
   Master of Technology Management     1992-1994 
   Graziadio Graduate School of Business and Management 
   Pepperdine University 
 
   Doctor of Education – Organizational Change (pending)   2003-2011 
   Graduate School of Education and Psychology 
   Pepperdine University 
Professional Experience 
 
   Founder and Chief Executive Office             2003-Present 
   Batorski Stevens & Associates, Inc. – North Las Vegas, NV 
 
   Associate Partner                    1998-2003 
   Accenture Consulting, LLP 
 
   Director          1992-1998 




Batorski, M., & Hadden, D. (2011).  Embracing government 2.0: Leading 
transformational change in the public sector.”  Whitepaper.  Grant Thornton. DC. 
 
Batorski, M., & Hughes, W. (2001). “Process-centering: New relevance in the 
eEconomy.” Report.  Accenture.  Chicago, IL 
 
Batorski, M. (2001) “Is Your Organization Process-Centered?”  eBusiness Advisor, 19 
(6), 38-39.  
 
Batorski, M., (1995).  “Reengineering to be the Best: Public Sector Company Moves 
Toward World Class with Private Sector Best Practices.”  Association for Operations 






Batorski, M., (1995).  “Water District Taps into Materials Management.”  Government 
Procurement News, Third Quarter. 10-13.  
 
Presentations and Keynote Speeches 
 
Presentation – “Embracing Government 2.0: Leading Transformational Change in the 
Public Sector” – Potomac Forum, April 2011, Washington DC 
 
Presentation – “Courage to Lead: Process-Centering and Beyond” – Leadership 
Summit, Canada Post, December 2001. Ottawa, Canada 
 
Presenter and Corporate Sponsor – Pepperdine University Extreme Business Challenge. 




Emerging Business of the Year Award        2004 
National Association of Women Business Owners (NAWBO) 




Guest lecturer, Using Applied Creativity      2007 
Pepperdine University Executive Education Program 












This study examined multiple factors that underlie a key component of leadership 
resilience, situation awareness (SA), and its role in executive judgment and decision 
making under stress.  SA, researched for over 30 years in military and critical incident 
professions by researchers from the field of Naturalistic Decision Making (NDM), has 
increasing relevance to leaders in organizations, particularly those who are challenged by 
high uncertainty and accelerating change, traditionally addressed by the field of 
organization development (OD).  
The study specifically examines the Transcendental Meditation™ technique 
within the context of a 10-week intervention for developing SA capacity in emerging 
leaders (N = 35), for which pre- and post-data were collected and analyzed.  The research 
approach involved an intervention group (n = 18) trained in the twice-daily practice of the 
Transcendental Meditation™ technique and a control group (n = 17) with no 
intervention.  Participants in both groups completed three instruments, Trail Making B, 
Wisconsin Card Sort Test, and Constructive Thinking Inventory, as a means to measure 
the three elements of SA (perception, comprehension, projection).   Analyses of 
covariance (ANCOVA) showed that TM practice produced significant effects (p levels 
ranged from .033 to .047) on two of the three measures, specifically, perception and 
projection. 
The results of the study support a positive relationship between the 
Transcendental Meditation technique on the improvement of SA capacity in emerging 
leaders, and advances the body of research on the use of meditation as an intervention in 
leadership resilience development programs to prepare leaders for high-demand settings.  
 
 1 
Chapter 1: Introduction 
In response to challenges from a world in constant flux, leadership resilience has 
grown exponentially as a topic in the popular press.  Yet, due to a large gap in our 
understanding of what exactly resilience is, the means by which resilience operates, and 
how it is obtained in the work setting, much remains unknown about how to develop 
resilience in leaders (Meadows, Shreffler, & Mullins-Sweatt, 2011; Zellars, Justice, & 
Beck, 2011).  What is known is that, for the past decade, today’s leaders have been living 
with more stress, uncertainty, disruption, and insecurity than in any time in history 
(Bennis, 2001; Conner, 1995; Hargrove & Sitkin, 2011; Salas, Stagl, Burke, & Goodwin, 
2007).  According to a study on the stress of leadership, 88% of leaders (N = 230) report 
that work is a primary source of stress in their lives, with over two-thirds also reporting 
that the stress in their lives is higher than it was five years ago (Center for Creative 
Leadership, 2007).  
Studies on leadership and stress indicate that not only are leaders becoming more 
susceptible to stress, but also that their organizations are failing to provide them with the 
tools that they need to manage stress (Center for Creative Leadership, 2007, p. 3; Selart 
& Johansen, 2011).  One of the most critical consequences of leaders’ becoming more 
susceptible to the high pressure and urgency of stress is its effect on leaders’ ability to 
think clearly (Endsley, 1995a).  The effects of overload, fatigue, and other stressors on 
leaders’ judgment and decision making has been known to lead to impulsive decisions or 
decision-making paralysis (Everly, Strouse, & Everly, 2010).  The consequence of such 
debilitated judgment is errors which can have significant and detrimental impact (Flin, 




Scholars and researchers of resilient leadership consistently point to the need for 
leaders to manage stress as part of their resilience.  Research on the use of meditation as 
an intervention to address the impact of stress and to improve cognitive capacity has been 
conducted by the U.S. military (Jha, Stanley, Kiyonaga, Wong, & Gelfand, 2010; 
Rosenthal, Grosswald, Ross, & Rosenthal, 2011).  With this research as a foundation, the 
current study focuses on the use of meditation to develop cognitive capacity as a means 
to improve executive judgment and decision making under stress.  
General Areas Under Study   
Preparing leaders to operate effectively under conditions of uncertainty, 
ambiguity, and complexity has become a growing concern (Archibald & Munn-Venn, 
2008).  The topic of resilience as related to judgment and decision making is complex, 
involving multiple contributing factors (Endsley, 1995a).  Due to the breadth of the topic, 
a multi-disciplinary approach is taken to understand the factors that contribute to 
executive judgment and decision making under stress and to explore ways of developing 
leadership resilience.   
General areas of study related to the topic of executive judgment and decision 
making under stress include the fields of organization development (OD), naturalistic 
decision making (NDM), and research on meditation techniques.  Each of these domains 
offers theories, constructs, and frameworks by which to understand the underlying factors 
of as well as techniques to develop leadership resilience.  The three domains are 
relatively new, with the field of OD originating after WWII (Cummings & Worley, 
2001), the field of NDM originating in the mid-1980s (Schraagen, Klein, & Hoffman, 




(Murphy, Donovan, & Taylor, 1997).  Each discipline provides compelling findings that 
make possible a comprehensive exploration of the topic of leadership resilience: what it 
is, how to develop it using meditation as an intervention, and implications for future 
research for the broader population of leaders who operate in high-demand settings.  Each 
of these areas is introduced here but presented in greater detail in Chapter 2.    
For over 60 years, OD theorists have addressed the individual and cultural factors 
related to change.  Constructs from the field of OD, such as dynamics of organizational 
change, mental models, sensemaking, and transformational leadership, have been 
incorporated into the subject of leadership resilience since the topic entered the literature 
in the early 1990s.  The field of OD is the study of an organization’s response to change 
so that it can better adapt to new technologies, markets, challenges, and the accelerated 
rate of change itself (Bennis, 1969).  Practitioners schooled in the field of OD are 
knowledgeable in the development of complex educational strategies intended to assist 
leaders in changing the beliefs, values, and structures of their organizations.  
Leadership theorists from the field of OD have addressed the importance of 
judgment under stress as a key element of leading change.  According to Tichy and 
Bennis (2007), 
The essence of leadership is judgment.  The single most important thing that 
leaders do is make good judgment calls.  In the face of ambiguity, uncertainty, 
and conflicting demands, often under great time pressure, leaders must make 
decisions and take effective actions to assure survival and success of their 
organizations. (p. 12)   
 
The demand for organizational change management methodologies, intervention 




change is an ongoing challenge for planned organizational change and OD theorists 
(Marshak, 2009; Worren, Ruddle, & Moore, 1999).    
A great deal of research on and many models of real-time decision making have 
been developed over the past 30 years by researchers in the field of Naturalistic Decision 
Making, or NDM (Endsley & Garland, 2000; Endsley, Hoffman, Kaber, & Roth, 2007; 
Klein, 2000, 2004).  NDM is the study of how people use their experience to make 
decisions in field settings (Zsambok & Klein, 1997), a field of study regarded by Tichy 
and Bennis (2007) as important for offering insights for leaders.  NDM, an offshoot from 
the larger field of judgment and decision making (JDM), is distinguished by its methods 
of studying decision making in dynamic settings, using approaches that differ from those 
used in the classical decision making methods (e.g., option generation and comparison)  
currently taught in universities (Crandall, Klein, & Hoffman, 2006).   Leadership experts 
Tichy and Bennis (2007) emphasize the importance of judgment throughout their 
writings on leadership: 
No study of leadership is complete without an understanding of judgment.  The 
relatively new discipline of Judgment and Decision Making that is just now 
beginning to show up in the curricula of better business schools still falls short of 
the Vilfredo Pareto’s 80/20 rule; we haven’t reached the 20 percent understanding 
needed to predict 80 percent of the success or failure of judgments.  One of the 
reasons we and other students of leadership haven’t written a lot about judgment 
is that it is a hard subject. (pp. 11-12) 
 
Decision making failures are responsible for many accidents, as well as other 
unintended consequences, in critical and complex systems (Sandoval, 2005).  
Researchers from the domain of NDM have found that the key for effective decision 
making in such systems is the awareness of evolving situations in the environment.  This 




defined as “knowing what is going on so you can figure out what to do” (Adams, Tenney, 
& Pew, 1995, p. 10).  SA in knowledgeable experts and leaders operating in dynamic, 
stressful settings has been researched extensively since the 1980s (Flin & Arbuthnot, 
2002).  To date, studies on SA have focused on experts’ decision making in dynamic 
environments such as flight decks, aviation, military operations, wildfire grounds, 
hospital trauma centers/intensive care units, and high-hazard industries such as nuclear 
plant control rooms (Andre, Wickens, & Moorman, 1991; Durso et al., 1997; Endsley, 
1988a, 1988c, 1995a, 1999; Haas, Nelson, & Repperger, 2001; Omodei, Taranto, & 
Wearing, 2005). 
Consequences of impaired or debilitated SA lead to development of SA 
model.  Studies have shown that loss of SA can have disastrous consequences on 
executive judgment and decision making.  In pilots, loss of SA has been associated with 
debilitated judgment and decision making, resulting in 88% of major air carrier accidents 
(Endsley, 1995b), as well as 60% of operational errors in air traffic controller operations 
(Rodgers & Mogford, 2000).  Numerous studies that link the loss of SA to accidents 
(Endsley, 1990;2000b; Endsley et al., 2000) that involve decision makers whose SA has 
been impaired have led researchers to develop a comprehensive framework that includes 
both individual factors (e.g., abilities, experience, training) and external factors (e.g., 
interface design, stress and workload, stress,  complexity, system compatibility, 
automation; (Endsley, 1988b, 1988c).  Sandoval (2005) proposed the inclusion of social 
factors (i.e., organizational culture) as an extension to the Endsley model, which 




The Endsley (1995c) and Sandoval (2005) models both provide a framework for 
exploring the dynamics of leadership resilience and are therefore central to this study.  
SA linked to the development of consciousness.  The study of consciousness 
has been the domain of meditation and meditative practices for more than 5,000 years 
(Walters, 2002).  The scientific study of meditation, in particular, has become a subject of 
increasing interest over the past 40 years (Murphy et al., 1997).    
Transcendental Meditation (TM) is the most widely researched meditation 
technique (Murphy et al., 1997).  More than 600 studies over the past 40 years have been 
conducted at over 250 independent universities and research institutions worldwide, and 
many of these studies, published in peer-reviewed journals, have shown significant 
improvements in the development of cognitive capacity in various populations (Roth, 
1994).   The abundance of research on TM holds potential relevance for researchers who 
study the development of SA for improved judgment and decision making in leaders who 
operate in high-demand settings. 
TM is a technique derived from the Vedic tradition of India by Maharishi Mahesh 
Yogi (Alexander, 1994).  Veda is a Sanskrit word that connotes complete or unified 
knowledge, and Vedic Science (theoretical aspect) is the 5,000-year-old study of the 
development of consciousness through the TM technique (the practical aspect).   
A multi-disciplinary approach to the study of executive judgment and decision 
making under stress across the domains of organization development, NDM, and research 
on meditation practices is therefore intended to provide insight into not only the 
dynamics of leadership resilience, but also the role of meditation in developing SA 




following section provides a comprehensive discussion of the problem that this study 
seeks to address.  
Background of the Problem 
This section provides an overview of the effect of impaired or debilitated SA on 
executive judgment and decision making.  The four areas addressed include (a) factors 
that contribute to leadership stress, (b) the impact of stress on leadership judgment and 
decision making, (c) the escalating nature of the problem of susceptibility to stress in the 
workplace at a national level, and (d) current use of meditation practices by leaders for 
developing resilience against stress.   
Factors contributing to leadership stress.  Characteristics of the settings in 
which decision makers studied in the field of NDM include ill-defined goals, ambiguity, 
shifting and competing goals, multiple stakeholders, and high stakes (Orasanu & 
Connolly, 1993).  Growing evidence of increased susceptibility of organizational leaders 
to stress would indicate that a case can be made that these same characteristics are similar 
to those affecting current and emerging organizational leaders.   Challenges introduced 
by global competitiveness (Friedman, 2005), rapid technological advancement (Klein, 
1996), and the uncertainty and complexity introduced by the fluidity of work 
environments (Cannon-Bowers & Salas, 2006; Hargrove & Sitkin, 2011) have created a 
need for continuous change,  as well as a need to “do more with less, faster” (Center for 
Creative Leadership, 2007). 
Impact of stress on leadership judgment and decision making.  Studies on the 
aftermath of large-scale disasters have highlighted the growing concern that increased 




making.  Commissioned post-mortem reports of natural disasters consistently report 
debilitated, incapacitated, or impaired leadership judgment and decision making during 
large-scale disasters such as earthquakes and tsunamis (Hocevar, Jansen, & Thomas, 
2004), flooding (Fillmore, Ramirez, Roth, Robertson, & Peek-Asa, 2011), pandemics 
(Duley, 2005), and terrorist attacks (Pfeifer, 2005).  Impaired situation SA has 
consistently been identified as one of the primary factors in accidents (Endsley, 1995a).   
During the 1990s, there was limited literature on the effects of stress on leaders at the 
time of an emergency, with more written on the subject of stress effects immediately after 
the event and longer term (Flin, 1966).  Studies of common negative symptoms 
experienced by leaders document fatigue, exhaustion, sadness, guilt, recurring images, 
intrusive thoughts, inability to sleep, loss of appetite, reduced interest in everyday events, 
diminished concentration, depression, and loss of confidence (Hodgkinson & Stewart, 
1991).  Subsequent research has since documented the variety of symptoms experienced 
by leadership in dynamic settings caused by stress, which are enumerated in greater detail 
in Chapter 2.    
Increased susceptibility to stress in the workplace.  In 2003, stress claims in 
the United States cost the U.S. $66 billion per year or roughly 2% of the Gross National 
Product (Tisza, Motti, & Matthews, 2003).  In Canada stress claims in the workplace is 
estimated to be between $2.97 billion and $11 billion, and financial awards for damages 
caused by job-related mental stress claims in Canada have increased over the past five 
years by as much as 700% (Agrell, 2010).   
Current use of meditation practices by leaders for developing resilience 




2007) referenced earlier includes a wide variety of stress reduction strategies employed 
by leaders surveyed (N = 230) ranging from exercise/physical workout (22%); boundary 
maintenance (13%); outdoor hobbies (9%); gaining focus (9%); maintaining a support 
network (8%); rest/breaks/R&R (7%); indoor hobbies (7%); other miscellaneous e.g., 
sleep, drive, shopping, etc. (7%); eat/cook/drink (7%); technical sensory pursuits, e.g., 
TV, movie, videogame, music, etc. (5%); retreat/reflect (3%); 
meditation/breathing/prayer (3%); and confronting issues (1%).  As can be seen from this 
study, meditation as a practice for stress reduction is not a widely-used strategy, 
employed by only 3% of the sample.   This study points to the relative infancy of the 
introduction of corporate-sponsored stress management programs that use meditation 
practices in the workplace.  Research on corporate-sponsored meditation programs 
involving the Transcendental Meditation program have been going on since the mid-
1990s (Schmidt-Wilk, 1996).  Research on corporate-sponsored meditation programs that 
use the TM technique have been published in the literature for over 15 years (Schmidt-
Wilk, 2003; Schmidt-Wilk, Alexander, & Swanson, 1995, 1996).  Appendix A provides a 
short list of companies that have conducted corporate-sponsored TM programs, and 
corresponding citations for studies published.  Additionally, research on the regular 
practice of TM has shown statistically significant improvements in areas relevant to the 
study of SA, including executive judgment, comprehension, and problem solving 
(Dillbeck, 1982; Orme-Johnson, Kolb, & Hebert, 1977), reduced anxiety caused by stress 
(Rainforth et al., 2007; Rees & Leffler, 2008; Rosenthal et al., 2011), and improved 
emotional well-being (Gelderloos, Walton, Orme-Johnson, & Alexander, 1991; Hawkins 




If research on TM has been shown to improve the cognitive functions underlying 
SA (i.e., perception, comprehension, and projection), what specifically is the impact of 
TM on developing SA capacity for improved executive judgment and decision making in 
emerging leaders, and, more broadly, in what ways might the development of improved 
contribute to the dynamics of leadership resilience?   Literature from the fields of OD, 
NDM and meditation research suggests possible answers to these questions, addressed in 
Chapter 2.   
In summary, impaired or debilitated SA in leaders is becoming a chronic problem, 
not only for decision makers in high pressure settings of the military, emergency 
response, and incident command, but for organizational leaders in general who operate 
within the current environment of uncertainty, complexity, and accelerated change.  
Toffler (1970) defined the term “future shock” as “the shattering stress and disorientation 
that are induced in individuals by subjecting them to too much change in too short a 
time” (p. 10).   Conner (1995) posits that the single most important factor to managing 
change successfully is resilience, or “the capacity to absorb high levels of change while 
displaying minimal dysfunctional behavior” (p. 6).  NDM research has demonstrated that 
the impairment or debilitation of SA has the potential to negatively impact judgment and 
decision making.  Therefore, the ability to develop the capacity for improved judgment 
and decision making under stress is a key component of resilience, and the problem 
addressed by this study.   
Purpose, Objectives, and Significance of the Study 
The purpose of this research study was to determine whether the SA capacity in 




Meditation technique—as determined by objective, “hard measures” of the three 
elements of SA, perception, comprehension, and projection.  
Objectives.  The objectives of the study are to (a) introduce the construct of SA 
from the cognitive sciences for applied use in the field of OD and Change, (b) introduce a 
cognitive model from ancient Vedic Science (the study of consciousness) and relevant 
research on the Transcendental Meditation technique as a means of exploring the 
development of cognitive capacity, (c) test a hypothesis regarding the regular practice of 
TM and improved SA capacity through a 10-week experiment with emerging leaders, and 
(d) extend the existing model of SA (Endsley, 1995c) to incorporate development of 
consciousness as a factor (or not, depending on the outcome of the empirical study). 
Significance of the study.   The role of impaired or debilitated SA as a result of 
stress has not yet been fully addressed in organizational change management texts.  
While the role of stress has been addressed in leadership resilience articles and texts, 
systematic research on intervention methods that help leaders develop SA capacity 
remains an open area of research.  Therefore, this study aims to contribute to the current 
literature in four areas. 
First, this study explores the many factors (e.g., individual, organizational, 
task/system) contributed by two constructs of SA (Endsley, 1995c; Sandoval, 2005) from 
the field of NDM.  This represents the first introduction of the construct of SA to the field 
of OD. 
Second, the study adds to the literature on SA by measuring the effects of a well-
researched intervention on the development of SA capacity in emerging leaders.  Experts 




research on techniques that develop SA capacity (Bryant, Lichacz, Hollands, & Baranski, 
2004; Endsley, 2004; Rousseau, Tremblay, & Breton, 2004).  This study is among the 
first to formally measure the impact of meditation as an intervention using NDM 
constructs, thereby contributing to the growing body of prescriptive research on 
interventions involving meditation to develop SA capacity.  Research within the U.S. 
wildland firefighter community that involves the use of Vipassana meditation or 
mindfulness meditation has, thus far, been anecdotal (Putnam, 2001).    
Third, traditional ways of measuring SA within the NDM research communities 
involve either the use of high-fidelity, real-time simulation in natural settings, or 
computerized simulations using real-time structured interview methodologies to measure 
SA (Endsley, 1987, 1988c, 2000a).   This approach is generally time-consuming and 
labor intensive.  This study offers a novel way of measuring SA capacity that is both low 
cost and easy to administer, thereby supporting the replication of this study to the broader 
population of organizational leaders.   
Finally, the study is significant in that it contributes a multi-disciplinary view of 
SA, using the perspectives of NDM, OD, and Vedic Science.  This multi-disciplinary 
treatment introduces fresh perspectives into an understanding of the dynamics of 
leadership resilience and interventions that may impact organizational leaders’ ability to 
better deal with stress known to impair judgment and decision making in high-demand 
settings.   
Research Questions 
The research questions for this study are as follows: (a) What is the relationship, 




SA capacity in emerging leaders?, and (b) Based upon research study findings, is the TM 
technique a potentially viable intervention for leadership resilience programs aimed at 
developing SA to improve judgment and decision making under stress?   
General Hypothesis 
This study tests the main hypothesis that regular (twice daily) practice of the TM 
technique develops SA capacity, which further affects executive judgment and decision 
making.  This hypothesis was tested within a sample of emerging leaders at the oldest 
military college in the US, Norwich University, using an intervention group instructed in 
TM technique and a control group with no intervention.  The sample was comprised of 
both civilian and military full-time students in training.  
 The sub-hypotheses predict the effect of specific changes to SA using a 
framework developed by Sandoval (2005), and adapted from the original work of 
Endsley (1995c).  This framework categorized three measures of SA, perception, 
comprehension, and projection, which are each measured in pre- and posttests in the 10-
week study.  The construct of SA has high validity and reliability and is based upon 30 
years of empirical research (Endsley, 1988b) and extensive theory.  Both SA frameworks 
are presented in detail in Chapter 2.    
The following are the hypotheses: 
Hypothesis 1.  Regular (twice-daily) practice of TM improves situation 
awareness measures (perception, comprehension, projection). 
Sub-hypothesis 1A.  Regular (twice-daily) practice of TM is positively 
associated with perception measures (i.e., reduced response time and errors) as compared 




Sub-hypothesis 1B.  Regular (twice-daily) practice of TM is positively associated 
with comprehension measures (i.e., reduced errors) as compared to a control group. 
Sub-hypothesis 1C.  Regular (twice-daily) practice of TM is positively 
associated with projection measures (i.e., increased constructive thinking and emotional 
coping) as compared to a control group. 
Definition of Terms  
The terms in this section are defined in alphabetical order.   
Change.  This study concerns itself with high demand, high uncertainty, and 
rapid, dynamic change.  In the field of OD, such dynamic change is characterized as 
gamma level or transformational change, involving a radical shift from a pre-change state 
to a post-change state.  Transformational, or gamma level, change involves a radical 
alteration, or paradigm shift, from the status quo (Golembiewski, 1990).  According to 
Golembiewski, gamma level change differs from alpha (incremental) change and beta 
change (characterized by emerging issues unknown at the outset of a planned change 
initiative that result in the altering of the course of a change initiative itself).  Gamma 
level change brings with it, by definition, the element of time pressure, which is 
frequently associated with high levels of stress by the individual undergoing the change. 
Consciousness.  From the domain of Vedic Science, the definition of 
consciousness is, “the underlying field from which matter arises” (Wallace, 1993, p. 42).  
The Vedic “levels of the mind” model provides an architecture of increasingly abstract, 
functionally integrated faculties (Yogi, 1969, p. 65) with which to situate the unified field 
of consciousness referenced by modern quantum physics.  The model describes 




Decision making.  The act of choosing once an initial situation has been assessed.  
It is a determination after judgment and consideration and refers to a single moment when 
a leader makes a decision (Endsley, Bolte, & Jones, 2003).  This is a non-standard 
definition of the term decision, used by researchers in the field of NDM, the study of how 
people use their experience to make decisions in field settings.  
Executive judgment.  The word executive in executive judgment refers to those 
functions of the brain, which are important for successful adaptation in the face of 
challenges preceding the act of decision making.  Executive functions of the brain include 
a “set of neurologically-based skills and processes involving mental control and self-
regulation processes that have to do with managing oneself and one’s resources in order 
to achieve a goal” (Cooper-Kahn & Dietzel, 2008, p. 10).  Executive functions are high 
level abilities that influence more basic abilities like attention, memory, and motor skills 
necessary for goal-directly behavior and both anticipation of outcomes and adaptation to 
changing situations.  Goia, Isquith, Kenworthy, and Barton (2002) delineate specific 
abilities under the term of executive functioning as the capacity to hold information in the 
mind for the purpose of completing a task, as well as planning, organizing, and the ability 
to think flexibly in response to a need to move from one situation to another.  As it 
pertains to leadership, judgment is defined as “a process unfolding over time (preceding 
decision making) affecting people, strategy, and crises” (Tichy & Bennis, 2007, p. 86).  
In NDM, the processes of executive judgment precede the act of decision making.   
  High-reliability organizations (HROs).  Reliability-seeking organizations are 
organizations that have succeeded in avoiding catastrophes in an environment in which 




multiple stakeholders, conflicting demands, and time pressure (Weick, Sutcliffe, & 
Obstfeld, 1999, p. 14).  High Reliability Organizations that are frequently studied include 
aircraft carriers, air traffic control, wildland firefighters, and nuclear power operations.    
Naturalistic decision making (NDM).  Initially, NDM was defined as “the study 
of how people make decisions in the ‘real world’, under difficult conditions, in order to 
help them do a better job” (Orasanu & Connolly, 1993, p. 3).  Since its inception in 1989, 
the NDM community has expanded its mission from the definition developed by Orasanu 
& Connelly (1993) to include the study of pre-decision cognitive functions (i.e., 
sensemaking, planning, re-planning, mental modeling, and the formation, use and repair 
of “common ground” by teams) carried out in natural settings under conditions of ill-
defined goals, high stakes, organizational constraints, time pressure and uncertainty 
(McLennan, Holgate, Omodei, & Wearing, 2006).   NDM researchers use methods that 
include structured interviewing, simulation, and task retrospection to explore the types of 
decision making strategies people use in dynamic, high-demand conditions difficult to 
capture in the laboratory (Schraagen et al., 2008). 
Organization development (OD).  OD is “the long-range efforts to improve an 
organization’s problem-solving and renewal processes, particularly through a more 
effective and collaborative diagnosis and management of an organization’s culture 
through the use of theory and applied behavioral science such as psychology, sociology, 
cultural anthropology, and organizational behavior” (French, Bell, & Zawacki, 2005, p. 
35).  Broadly speaking, “OD means organizational change” (Burke, 1982, p. 3).  
Resilience.  “The capacity to absorb high levels of change while displaying 




centered on the role of the leader and therefore differs from other, more general 
definitions of resilience that describe responses to change over longer time cycles, e.g. 
“to recover, learn from, and developmentally mature when confronted by chronic or crisis 
adversity” (Patterson, Goens, & Reed, 2009, p. 8).  This study supports a definition of 
resilience as “the ability to bounce back from or cope successfully despite exposure to 
substantial adversity” (Rutter, 1999, p. 119) as opposed to “an individual trait or 
characteristic” (p. 135).    
Sensemaking.  According to Weick, Sutcliffe, and Obstfield (2005), sensemaking 
is:  
the continued redrafting of an emerging story so that it becomes more 
comprehensive, incorporates more of the observed data, and is more resilient in 
the face of criticism, and is about the interplay of action and interpretation rather 
than the influence of evaluation on choice. (p. 409) 
 
Situation awareness (SA).  The operational definition for this study is provided 
by Endsley (1995c) as “The perception of the elements in the environment within a 
volume of time and space, the comprehension of their meaning and the projection of their 
status in the near future” (p. 36).  SA is both a state, as well as the activities leading up to 
the point of decision making that deals with judgment.  As this study addresses the 
development of consciousness through the use of meditation, a supplementary definition 
of SA is “adequate, externally directed consciousness” (Smith & Hancock, 1995, p. 137), 
the product of which is a person’s knowledge about a situation.  Situation awareness can 
be individualized or shared as members of a team.  Team SA is defined as “the degree to 
which every team member possesses the SA required for his or her responsibilities 




Situation.  A set of environmental conditions and system states within which the 
participant interacts that can be characterized uniquely by a set of information, 
knowledge, and response options (Endsley, 1995c).  
Stress.   Stress can include both positive stressors (“eustress”) or debilitating 
stressors (Selye, 1936, 1974, 1978).  The operational definition used in this study, 
developed by NDM researchers Salas, Driskell, and Hughes (1996), is as follows: “a 
process by which certain environmental demands exceed cognitive resources, resulting in 
undesirable physiological, psychological, behavioral, or social outcomes” (p. 6). 
Environmental demands studied in the field of NDM include: (a) incomplete, conflicting 
information, (b) multiple information sources, (c) rapidly changing, evolving scenarios, 
(d) requirement for team coordination, (e) performance pressure, (f) time pressure, (g) 
high work/information load, (h) auditory overload/interference, and (i) threat (Salas et al., 
2007).     
 Transcendental Meditation technique.  The Transcendental Meditation 
technique (TM) is an easily learned mental technique practiced 15 to 20 minutes twice 
daily sitting comfortably.  TM practice involves a mantra (a sound whose effects are 
known).  However, unlike most mantra meditations, any possible meaning of the mantra 
is not part of TM practice (Travis et al., 2009).  Rather, the TM training instructs the 
individual to appreciate the sound value of the mantra at more “refined levels” (Yogi, 
1969, p. 23).  Unlike most mantra meditations, TM is not a process of concentration.   It 
is a dynamic process characterized by: (a) movement of attention from the active, surface 
level of thinking and perception to the more silent and abstract levels of thought, (b) 




(called Transcendental Consciousness), and (c) movement of attention back to more 
active levels (Travis, 2001, p. 1705).  These three phases cycle many times in each TM 
session, and define a state of restful alertness, resulting in deep rest for the body and 
increased alertness for the mind.  The state of restful alertness releases mental and 
physical stress (Travis & Pearson, 2000).  
Summary  
This chapter presented the problem addressed by the research study—the impact 
of impaired or debilitated SA on executive judgment and decision making under stress.  
The chapter included two key premises: (a) all leaders operating in high-demand settings 
require SA at the basis of their executive judgment and decision making, and (b) the use 
of meditation as an intervention to develop SA is not yet widely understood or a part of 
leadership resilience strategies. Also presented in this chapter was the rationale for a 
multi-disciplinary treatment of SA from the perspective of the three fields of study.  
Organization of the Study 
Chapter 2 presents the relevant literature concerning the construct and underlying 
theories of SA, OD, and TM and the research in these areas.  Chapter 3 provides the 
study methodology, including the research design, procedures, and data analysis.  
Chapter 4 presents the findings, while the conclusions, implications of the findings, and 




Chapter 2: Review of Relevant Literature 
The purpose of this multi-discipline literature review is to properly place this 
study in the context of the existing fields of research that address the topic of executive 
judgment and decision making as it pertains to leadership resilience, and to confirm the 
study’s unique contribution to the field.  Chapter 2 presents multi-discipline theory, 
constructs, and research that underlie the factors of SA (Sandoval, 2005) from the 
perspectives of three domains: (a) the study of decision making under stress, NDM; (b) 
the study of organizations’ (and thereby organizational leaders’) response to change to 
better adapt to challenges, OD; and (c) the study of the development of consciousness, 
Vedic Science, and the theoretical constructs that underlie the mechanics of the TM 
technique.  This chapter also provides a review of the broader research literature on other 
meditation practices as they relate to leadership resilience.    
The construct of SA is used as a unifying theme across each of the three domains.  
Background on the construct of SA with the emerging field of NDM is first presented in 
contrast to the older field of Judgment and Decision Making (JDM), from which NDM 
has broken away (Beach, Chi, Klein, Smith, & Vicente, 1997).  Next, grounding in the 
frameworks of SA is provided.  Contributions from the field of OD are then presented, 
using the SA models as a frame, in the context of organizational and individual factors 
from the perspective of leadership resilience.  The underlying theory and constructs of 
Vedic Science follow, drawing upon similarities to the SA model (Sandoval, 2005) and 
theory.  Finally, a review of the emerging field of research on meditation as an 




SA in the Context of Judgment and Decision Making (JDM)  
The field of JDM is moving rapidly, and it is a daunting task to comprehend its 
scope (Goldstein & Hogarth, 1997).  Contributors of theory to the field of JDM include 
decision researchers from cognitive psychology, social psychology, economics, 
sociology, political science, and anthropology (Ross & Shafer, 2004).  Schneider and 
Shanteau (2003) cite that, due to the complex and multi-disciplinary characteristics of the 
field of JDM, no single universally accepted framework has emerged.   
Beginning in the mid-1980s, research contributions were published regarding how 
people make decisions in field settings that are characterized by stress, time pressure, and 
uncertainty from the perspective of a new field of study decision making in dynamic 
settings instead of the lab.  Supported by funding by the military and aviation 
communities that sponsored behavioral science research, the study of decision making in 
dynamic settings required more applied methodologies to explore areas such as (a) 
building resilience to the cognitive demands faced by decision makers within field 
settings, (b) understanding the abilities of successful leaders in picking up cues in 
demanding environments, (c) exploring the strategies of experienced decision makers, (d) 
being aware of the types of errors likely to be made in high demand settings, and (e) 
understanding how decision makers in applied settings perform their jobs (Klein, Ross, 
Klein, Hoffman, & Hollnagel, 2003, p. 94).   
Field-based contributions of the NDM community grew relatively rapidly through 
the study of how successful leaders accomplish what they do in dynamic settings without 
the use of traditional “option generation and comparison” decision-making methods 




attempted to learn how skilled performers make decisions to identify ways to improve the 
quality of decision processes and outcomes (Crichton & Flin, 2002).  NDM research thus 
resulted in numerous models related to the NDM perspective.  As cited in Schraagen, 
Militello, Ormerod, and Lipshitz (2008), several of the models include Pennington and 
Hastie’s theory of explanation-based decision making; Montgomery’s work on 
dominance structures; Beach’s Image Theory; Hammond, Stewart, Brehmer, and 
Steinmann’s work on Social Judgment Theory; Rasmussen’s decision ladder; Cohen, 
Freeman, and Thompson’s Critical Thinking Model; Klein, Calderwood, and Clinton-
Cirocco’s Recognition-Primed Decision model; and Endsley’s Situation Awareness 
Model.    
This study builds upon the SA Model developed by Endsley (1995c) and extended 
by Sandoval (2005) to include organizational culture as a new factor.  Originally 
developed as a part of military research, SA is part of every aviator’s vocabulary, no 
matter the level of the aviator’s flight experience (Prince & Salas, 1998).  SA is 
recognized in multiple disciplines that rely on judgment and decision making in dynamic 
situations such as manned flight, aviation, military operations, incident command, and 
emergency response, which require a continuous need to recognize and understand the 
requirements of a dynamic situation (Prince & Salas, 2000) .    
NDM studies focus almost exclusively on populations of decision makers in high-
demand settings under stress (Joiner & Josephs, 2007; Klein, 1996; Thompson, 2010; 
Weick & Sutcliffe, 2007).  NDM studies are highly varied, ranging from individual SA in 
fire-ground commanders who supervise teams of firefighters (Klein, Calderwood, & 




(Wohl, 1981), and organizational SA regarding the nature of errors in nuclear power 
plants (Rasmussen, 1983).  Researchers Pliske, McCloskey and Klein (2001) observe that 
what is clear to the NDM community is that (a) even though decision makers are required 
to work under time pressure, they are still often able to do a good job, and (b) decision 
makers do not have sufficient time to deliberate between a variety of options but instead 
are able to use a their experience to act quickly under time pressure even when there is a 
good deal of uncertainty about the outcome of their actions. 
With the construct of SA situated within the field of Naturalistic Decision Making 
and the larger domain of Judgment and Decision Making, the review continues with the 
criteria for selecting the construct of SA as a central theme for this study.  The review 
then continues with grounding in the framework of SA. 
Criteria for Selecting the SA Construct Over Other NDM Frameworks  
The SA model (Endsley, 1995c) was selected over other NDM models as the key 
construct for this study for five reasons.  First, the construct has a body of research that 
focuses on the study of decision makers in dynamic settings over the past 25 years and is, 
therefore, widely accepted within the NDM and human factors research literature.  
Second, the research methodology protocols for measuring SA have evolved over time, 
resulting in high validity and reliability scores.  (Although the established methodologies 
for ascertaining SA area not used in this study, validity and reliability scores have been 
researched and verified in order to convey that the construct is sound and highly regarded 
in the field of NDM).  Third, numerous textbooks and research studies also have been 
published on the construct and measurement of SA, using the SA Model developed by 




Garland, 2000).  Fourth, the roots of the Endsley (1995c) and Sandoval (2005) SA 
frameworks have a high degree of compatibility with the continuum of levels of the mind 
model from Vedic Science (Alexander, Heaton, Chandler, Miller, & Cook-Greuter, 1994; 
Alexander & Langer, 1990). Vedic Science is the study of the development of 
consciousness (theory), supplemented by the TM technique, an easily learned procedure 
to effortlessly transcend thought (Alexander, Rainforth, & Gelderloos, 1991).  Fifth, the 
construct of SA has been widely socialized in military training programs and, therefore, 
is familiar to the target population of emerging leaders who are enrolled in a leadership 
curriculum at Norwich University, a military college, where the research study was 
conducted.    
Situation Awareness Models and Leadership Resilience 
There are over 32 definitions of SA (Banbury & Tremblay, 2004).  The construct 
encompasses components of sensory information (perception), memory, comprehension, 
and information integration.  Though a highly researched construct, few models of SA 
have been found in the literature (Sandoval, 2005).    
SA is grounded in the theories that posit that an individual’s knowledge, 
capacities, and beliefs direct consciousness of the environmental state (Smith & Hancock, 
1995).  Smith et al., as cited in Sandoval (2005), use Neisser’s (1976) model of the 
perceptual cycle to describe the fundamental dynamics of continuous interplay between 
the environment, knowledge, and action at the very basis of SA.  The perceptual model 
developed by Neisser describes three components.  These elements are (a) an individual’s 
schema, defined by Bartlett (1932) as “a map or structure of knowledge stored in long-




information, and (c) the object of perception, about which available information further 
modifies the individual’s map or structure of knowledge.  New or updated schemata serve 
to direct attention and exploration associated with perception, which may alter the 
environment, which then further influences and updates the individual perceiver’s 
schema.  Smith and Hancock (1995) use the three-component Neisser model as a 
framework to show how the perceiver interacts with the environment in adapting to cues 
in the environment.  Adams et al. (1995) also use this model to describe SA as both a 
product, i.e., “that state of the active schema” (p. 102) and a process, i.e., “the state of the 
perceptual cycle at any given moment” (p. 103).  Weick (1995) refers to the three 
components of perception to describe the most fundamental processes that underlie 
sensemaking.  In the Neisser model, cues inform the schema of the perceiver, causing an 
influence that contributes to the reshaping of the perceiver’s mental map.  
Overview of the Endsley SA Model From the Field of NDM  
The abundance of research using Endsley’s SA Model (1995c) points to its 
centrality in the field of NDM, making it the model most widely referenced by SA 
researchers.  This model focuses on the cognitive view of SA and displays the 
relationship of SA with judgment, decision making, and performance (Sandoval, 2005).  
In Endsley’s SA Model (1995c), three successive levels of SA are articulated, which are 
listed in order of their cognitive depth as perception, comprehension, and projection.  
Each successive level builds upon the preceding level.  A hierarchy of three succeeding 
phases of SA depends on the successful completion of the previous phase.  Perception 




process of sensemaking (comprehension), and finally, the projection of the future state 
(or anticipation of what will happen next).   
Expressed in the language of the study of decision making in dynamic settings, 
the three levels of SA that contribute to judgment that lead up to the point of decision 
making are Level 1 SA (perception), Level 2 SA (comprehension, sensemaking, or 
understanding), and Level 3 SA (projection of the future state).  Level 1 SA requires that 
the individual properly perceive “the status, attributes, and dynamics of relevant elements 
in the environment” (Endsley, 1995c, p. 36).  The individual must be able to acquire all 
of the information relevant to the elements of the situation at hand.  Level 2 SA involves 
the “sensemaking of the situation…based on a synthesis of disjointed Level 1 elements” 
(Endsley, 1995c, p. 37).  This step requires the individual to correctly combine 
information perceived from various elements and arrive at an appropriate high level view.  
The environmental elements must be integrated with the goals of the individual relative 
to that situation at hand.  Level 3 SA incorporates “the ability to project the future actions 
of the elements in the environment” (Endsley, 1995c, p. 37).  This is achieved upon the 
successful acquisition of Levels 1 and 2 SA and often involves the use of “gut” feelings, 
and recognition of similar patterns from previous experiences (Klein & Hoffman, 1993).   
The Endsley (1995c) model also presents an extensive set of internal and external 
factors that further affect the individual’s SA.  Since grounding in the SA model is 
foundational to this study, Figure 1 illustrates the complete visual depiction of the 
Endsley SA model.  A brief review of the two groups of factors in the Endsley model, 




Endsley model (Sandoval, 2005) which includes a third group of factors, organizational 
culture. 
 
Figure 1.  Model of situation awareness in dynamic decision making.  Adapted from 
“Toward a theory of situation awareness in dynamic systems,” by M. Endsley, Human 
Factors, 37(1), p. 35.  Copyright 1995 by the Human Factors and Ergonomics Society. 
All rights reserved.  Reproduced with permission.  
 
Figure 1 shows three highlighted components of SA as antecedents of decision 
making and the performance of action.  SA is a stage separate from decision making and 
performance and is depicted as the individual’s internal model of the state of the 
environment (Endsley, 2000b).  The other two elements described in the model depicted 





Task/system factors.  There are five Task/System factors in the SA model 
(Endsley, 1995c) that influence the individual’s internal model of the state of the 
environment.  These factors are described by Endsley (2000a) to include system 
capability, interface design, stress and workload, complexity, and automation, which are 
described here. 
System capability is a factor which addresses technology features that are 
designed to support the individual to quickly find, sort, integrate, and process relevant 
information.  Where this is a shortcoming or mismatch in technology features of the 
system and the information gathering needs of the individual, either inadequate 
information or information overload is likely to be experienced. 
Interface design is a second factor which addresses the ease with which an 
individual can gather information based upon their capabilities and needs in a given 
situation.  Poorly designed technological interfaces to systems intended to provide 
information result in either too little or too much information.  An entire field of study 
called Human Factors is dedicated to molding technological interfaces around the 
individual’s needs which prepares designers to effectively match the use of information 
to the needs of the individual. 
Stress and workload are factors often abbreviated as WAFOS (Workload, 
Anxiety, Fatigue, and Other Stressors).  NDM researchers have observed in the literature 
that elements of stress can become an issue not only when one’s own well-being or 
others’ lives are at stake, but also when factors like self-esteem, career advancement, or 




Stressors can be physical in nature.  Many environments have high levels of noise 
or vibration, excessive heat or cold, or poor lighting.  Physical fatigue and 
working against one’s circadian rhythm can also be a major problem for many 
people…  Each of these stressors can significantly strain SA.  First, they can act 
to reduce an already limited working memory by using up a portion of it.  There 
are essentially fewer cognitive resources available for processing and information 
in memory to form SA.  As reliance on working memory can be a problem 
anyway, stressors, such as these only exacerbate the problem.  Second, people are 
less able to gather information efficiently under stress.  They may pay less 
attention to peripheral information, become more disorganized in scanning 
information, and be more likely to succumb to attentional tunneling.  People are 
more likely to arrive at a decision without taking into account all available 
information (termed premature closure).  Stressors will undermine SA by making 
the entire process of taking in information less systematic and more error prone. 
(p. 35)  
    
Complexity introduced into the design of products have made it difficult for 
people to form and retain a clear mental model of how the product or system works 
(Endsley, 2003b).  This can result in annoyance and frustration in product or system 
usage and tragic loss of life in critical systems.  For instance, Wiener (1993) has 
documented that pilots who have worked with automated flight management systems for 
a period of years report significant problems in understanding what the system on board 
their aircraft is doing and what they as pilots should do next.   
Overseeing automation requires equally accurate SA as when individuals are 
working alone.  Research has shown that people often are slow to detect that there is a 
problem with an automated system (Endsley, 2003a).  Once a problem is detected, it can 
take considerable time to reorient oneself to the situation well enough to understand the 
nature of the problem and what should be done about it (Kessel & Wickens, 1982).  This 
loss of SA can be deadly due to lag time in taking over via manual performance of 




Individual factors.  These factors include goals and objectives and 
preconceptions that directly impact SA, as well as abilities, experience, and training that 
influence individuals’ information processing mechanism, long-term memory stores, and 
automaticity (i.e., the degree to which an action is routine or internalized as second 
nature).     
Goals, objectives, and preconceptions help to determine which environmental 
elements to pay attention to in the course of performing a task.  Objectives create 
expectations that affect how attention is directed, how information is perceived, and how 
information is interpreted.  An individual’s goals and plans dictate which aspects of the 
surroundings are noticed.  The perceived information is then incorporated and interpreted 
in light of these goals to form Level 2 SA (comprehension).  If an individual pre-
occupied with a set of goals is not responsive to cues which indicate that a new goal is 
more important (e.g., mechanical failure or an aircraft on the runway), a significant SA 
failure can occur.  Endsley (2003b) delineates role of expectations thusly: 
Like goals, a person’s predetermined expectations for a given situation can 
change the way SA is formed.  Expectations are based upon mental models, prior 
experiences, instruction, and communication from other sources.  Expectations 
guide how attention is directed and how an individual absorbs the information 
perceived.  Expectations also provide a vital shortcut in mental processing, to 
enable them to process the large volume of data in the world. (p. 27)  
 
Goals and objectives act as a perception filter, without which working memory 
would be overloaded in acquiring and interpreting information from the environment.  In 
this way, pilots who have incorrectly matched landmarks to their expectations (i.e., 
operating from an incorrect filter) have been known to go seriously off course, sometimes 




Deep subject matter expertise and experience that has been developed to a point 
of unconscious competence (also called automaticity) contributes significantly to SA by 
allowing individuals to develop the mental models, schema, and goal-directed processing 
(e.g., current goals, expectations) that are critical for SA in most domains.  Examples of 
individual’s highly developed skills based upon pattern-recognition/action-selection 
sequences that have become automatic are driving a car, flying an aircraft, or mastery of 
a sport.  Automaticity frees up mental effort for more demanding tasks (Endsley, 2003b).  
Automaticity can also be a significant problem for SA when mental tasks are involved.  
Endsley (2003b) describes the impact of automaticity on SA thusly:  
Information outside of the scope of routinized sequences may not be attended to 
when automaticity of mental tasks is involved.  Thus, SA suffers if that 
information is important.  For example, when a new stop sign is erected on a well-
traveled route home, many drivers will drive right past it, not even noticing this 
new and significant piece of information.  Checklists are heavily emphasized in 
the aviation domain to help protect against the shortcomings of processes that can 
become too automatic and this prone to certain errors. (p. 29)  
 
Abilities, experience, and training also enter into the SA model as individual 
factors within the SA model.  Current interventions in aviation (Reason, 1997) and 
military populations (Bryant et al., 2004) designed to develop SA have relied most 
heavily on the individual factors of education (training) and simulation (experience) with 
some success.  There is agreement in the research community that additional approaches 
to develop SA capacity are needed (Moray, 2004; Rousseau et al., 2004). 
This high-level grounding in the theory and factors that comprise the SA model 
was intended to present a foundation for understanding the full extent of symptoms of 
debilitated SA in leaders during the time of judgment and decision making in the 




making under stress, understanding the factors of the SA model may also provide insight 
and understanding of several elements underlying leadership resilience.   
Sandoval’s (2005) extension of the Endsley SA model with the addition of 
organizational factors i.e., culture, is presented later in this section. 
The Impact of Debilitated SA in Leaders’ Judgment and Decision Making 
Research on specific symptoms that affect leaders’ judgment and decision making 
under stress is provided in this section in context of the theoretical construct of SA 
(Endsley, 1995c).  These symptoms of debilitated SA will likely prove familiar to readers 
who have worked closely with organizational leaders engaged in sustained periods of 
transformational, or gamma level, change.  Chapter 1 presented a definition of gamma 
level change as involving the deep restructuring of schemata (maps or structures of 
knowledge stored in long-term memory) within a short period of time (Golembiewski, 
Billingsley, & Yeager, 1976).   It is important to note that these symptoms are not yet 
documented in the vast amount of OD literature on organizational change; however, they 
are frequently encountered in leaders who are susceptible to stresses brought about by 
sustained levels of transformational change, and well documented in research from the 
field of NDM and human factors.   These symptoms are presented here. 
Symptoms of debilitated SA in leaders. Increased susceptibility to sustained 
periods of chronic and acute stress effects manifest in a variety of ways, depending on the 
type of decision the leader is required to make (Svenson, 1997).  The following 
symptoms of debilitated SA are often described in incident post-mortem debrief reports 




conditions (e.g. stress) exceeded leaders’ resources, resulting in undesirable 
physiological, psychological, behavioral, or social outcomes (Salas et al., 1996, p. 6).    
Dekker (2006) describes two behaviors, attentional tunneling and regression, 
frequently observed in leaders who have become overwhelmed cognitively, usually by 
stress factors but sometimes by other conditions such as the requirement to rapidly drop 
existing beliefs or assumptions about the functioning of the outer world.   
Dekker (2006) describes attentional tunneling as the tendency to see an 
increasingly narrow portion of one’s environment.  Bartlett (1943) describes attentional 
tunneling as locking in on certain aspects or features of the environment that the decision 
maker is trying to process and intentionally or inadvertently dropping his or her scanning 
behavior.   
Another symptom of debilitated SA, known as regression, is defined as the 
tendency to revert to earlier learned routines even if not entirely appropriate to the current 
situation (Thompson, 2010).  Weick describes the phenomenon of regression thusly: 
There is good evidence that when people are put under pressure, they regress to 
their most habituated ways of responding.  What we do not expect under life-
threatening pressure is creativity. (Weick, 1993, p. 45) 
 
A number of post-hoc assessment reviews have addressed how debilitated SA 
influenced decision makers in their command decision making during the attacks on the 
World Trade Center on September 11, 2001.  Specifically, several reports acknowledge 
instances of the phenomenon of regression among many front line responders such as 
hotline operators, resulting in either abandonment of or failure to execute procedures in 
which they were previously trained in the face of high demand and stress (Dayson, 2010; 




Endsley et al. (2003) describe seven additional detractors or “enemies” of SA.  
These include requisite memory trap, workload fatigue and other stressors (WAFOS), 
data overload, misplaced salience, complexity creep, errant mental models, and out-of-the 
loop syndrome.  Each of these “enemies” of SA are defined by Endsley below.  
Requisite memory trap.  Defined as “features of the current situation, brought 
together into the central repository or short term memory, rapidly fading away due to 
limited caching that exceeds approximately seven plus or minus two chunks” (Endsley et 
al., 2003, p. 33). 
Workload, anxiety, fatigue, and other stressors (WAFOS).  Defined as “a 
taxing of SA due to environmental conditions within which a decision maker must 
operate when one’s well-being is at stake.  Stressors undermine SA by making the entire 
process of taking in information less systematic and more error prone, as well as arriving 
at decisions without taking into account all available information, or premature closure” 
(Endsley, 2003a, p. 35). 
Data overload.  Defined as “information intake that quickly outpaces the ability 
of the decision maker’s sensory and cognitive system; when there is more data than can 
be processed by the human brain, the person’s SA becomes outdated or contains gaps” 
(Endsley, 2003a, p. 36). 
Misplaced salience.  Defined as “many pieces of information vying for one’s 
attention exceeding the decision maker’s capacity to seek out information relevant to 




Complexity creep.  Defined as the “inability of the decision maker to form 
sufficient internal representations of the features making up a system and how it works 
due to feature escalation” (Endsley, 2003a, p. 39). 
Errant mental models.  Also called a representational error, a mental model is 
used to explain, combine disparate pieces of information, interpret the significance, and 
develop reasonable projections of what will happen in the future.  A “false or errant 
internal representation or “map” makes it difficult for a decision maker to detect cues and 
explain away conflicting cues to fit the mental model they have selected” (Endsley, 
2003a, p. 40). 
Out-of-the-loop syndrome.  Generally associated with automation, out-of-the-
loop syndrome is defined as “a gap in understanding on how the automation is 
performing and the state of the elements the automation is supposed to be controlling” 
(Endsley, 2003a, p. 41). 
These “enemies” of SA were documented by researchers in the field of NDM. 
However, they are equally applicable to organizational leaders in high-demand settings of 
uncertainty, ambiguity, and gamma level change, who are likely to experience similar 
demands that overwhelm their capacity to make judgment calls and decisions under 
stress.   
Physiological bases of debilitated SA.  This section describes the physiological 
bases of these “enemies” of SA and how stress incapacitates the human physiology and 
cognitive abilities.  Research has found that stress and its impact on cognitive and 
emotional abilities may provide a partial explanation of debilitated SA on judgment and 




The process of response to stressful stimuli begins with a signal from the brain to 
the thalamus, which acts as an air traffic controller sending information to the prefrontal 
cortex (or CEO of the brain) and to the amygdala, the emotional center of the brain that 
responds quickly to incoming stimuli (Goldberg, 2001).  The prefrontal cortex (PFC) 
controls higher level functioning such as logic, analysis, and decision making, while the 
amygdala plays a major role in emotional responses.    A cascade of neurotransmitters 
and hormones are then released into an individual’s physiology, resulting in a short-term 
increase in strength, concentration, and reaction time (Arnsten, 1998).  If the stress 
remains at high levels for a long enough period of time, deleterious effects will follow.  
This deleterious effect causes the brain to figuratively hit the “reset” button and wipe out 
or diminish current capacity for short-term and long-term memory and the awareness of 
surroundings.  The debilitating effect of chronic stress on the brain is described thusly: 
The initial release of neurotransmitters and hormones into a leader’s system 
begins to affect major brain systems, particularly the prefrontal cortex (PFC) and 
the amygdala.  Too much stress “turns off” the PFC, resulting in a drop in IQ and 
ability to control the amygdala.  Stress temporarily reduces IQ!  At the same time, 
the increased stress “turns on” the amygdala creating an overly-sensitive 
heightened state of emotion.  A leader loses a significant ability to “control” 
his/her emotions, thus becoming not only temporarily cognitively impaired, but 
also less emotionally intelligent! (Thompson, 2007, p. 3)   
 
 An overload of the PFC results in sudden, dramatic changes in the leader’s ability 
to judge and make decisions.  Thompson (2010) refers to the impairment of SA due to 
stress by leaders with proven track records as Catastrophic Leadership Failure (CLF), 
symptomatic of mental paralysis or poor decision making.  Everly et al. (2010) describe 
the phenomenon of acute prefrontal inhibition as the “dumbing down” effect (p. 114).  




to think clearly is impaired as the human “fight or flight” response releases adrenalin and 
noradrenalin in amounts so high that they cause certain neurological pathways in the 
brain to short-circuit.  This short-circuiting functionally interferes with the biological 
processes involved in effective decision making and emerges when increasing demands, 
mounting pressure, and urgency to make an important decision overwhelms the leader’s 
cognitive resources.   
Thompson (2006) posits that successful leadership under stress requires both 
capacity and ability to use a blended response to stress with both the pre-frontal cortex 
(or Chief Executive Officer of the brain) and the amygdala (the emotional center).  
Thompson advocates that leaders arm themselves with best practice strategies for 
managing specific stressors that take the biggest toll of decision making, including 
meditation practices that have shown a correlation with the reduction of the effects of 
stress.   
Sources of research from the NDM community.  Post hoc reports of 
catastrophic events such as the 2001 terrorist attacks in New York and Washington, the 
2005 category 5 hurricane (Katrina) in the Gulf of Mexico, and the 2004 tsunami in 
Thailand reveal a pattern of leaders’ losing their ability to lead under conditions of 
overwhelming stress, severely impacting judgment and decision making to the point of 
rendering leaders incapacitated and ineffective (Denning, 2006; Hocevar et al., 2004; 
Jackson et al., 2001; Pfeifer, 2005).   
In many emergency response settings, people work not just as individuals but as 
members of a team.  NDM research also has included incidents that involve team SA, 




required for his or her responsibilities” (Endsley, 1995c, p. 39).   The aircraft carrier USS 
Vincennes’ shooting down of a commercial airliner; the Three Mile Island nuclear plant 
accident; the collision between the Pan Am and KLM planes in Tenerife; the Flixborough 
chemical plant explosion; and the Pan Am 401 crash in Miami (Flin & Arbuthnot, 2002) 
are examples of NDM research involving team-level SA which led to critical errors in 
performance that was undermined by team members with poor SA.    Individual and team 
SA has also been explored extensively in the wildland firefighter community (Omodei, 
McLennan, & Reynolds, 2005; Omodei, McLennan, & Wearing, 2005; Omodei, Taranto, 
et al., 2005; Omodei & Wearing, 1995; Omodei, Wearing, McLennan, & Clancy, 2005).   
The individual SA of leaders, studied in relation to the collective SA of individual team 
members, prompted the development of this definition of “team” from within the NDM 
research community. SA researchers define team as: 
A distinguishable set of two or more people who interact dynamically, 
interdependently, and adaptively toward a common goal and valued 
goal/objective/mission, who have each been assigned specific roles or functions to 
perform, and who have a limited life span of membership. (Salas, Dickinson, 
Converse, & Tannenbaum, 1992, p. 3) 
 
SA is vital in the military and critical incident professions.  Endsley’s (1995c) SA 
framework highlights key individual and system/task factors that influence the level of 
SA in individuals who operate in high-demand settings.   
Over the past 30 years, attempts by NDM experts to develop SA have yielded 
hundreds of studies, yet research is still in progress as the need to develop resilience in 
leaders in high-demand settings remains an area of open questions.  The call from experts 
in the NDM community for more prescriptive research on approaches to develop SA 




be used to develop SA capacity and improve resilience under stress, a review of the 
contributions of the field of OD in the context of organizational leadership and change 
are presented, using the Sandoval (2005) model of SA to frame the literature review. 
Organizational Culture as a Factor in Situation Awareness  
Chapter 1 outlined the pressures for change that have resulted in an increase in 
leadership susceptibility to stress.  Two of the key points presented were: (a) today’s 
organizational leaders must operate in high-demand settings, characterized by 
uncertainty, complexity, and dynamic change, and (b) conditions marked by ill-structured 
problems; uncertain dynamic environments; shifting, ill-defined or competing goals; time 
stress; high stakes; and multiple players are no longer unique to or characteristic of the 
military, incident command, and emergency response management populations studied in 
NDM.   
The field of OD and Change (ODC) has made many contributions to the literature 
on leadership and leadership resilience as they relate to the dynamics of stress, judgment, 
and decision making within transformational change  (Cummings & Worley, 2001; 
Golembiewski et al., 1976; Worley & Feyerherm, 2003).  The following section 
highlights some of these contributions in context of the SA model proposed by Sandoval 
(2005).   The Sandoval model represents an important extension of the basic SA model 
(Endsley, 1995c) as it (a) proposes a new factor, organizational culture, and (b) provides 
the underlying framework for this study.  
Overview of the SA Model Incorporating Culture  
Sandoval (2005) measured the impact of organizational culture as a factor of SA 




participated in simulations.  The results of the study found that organizational culture 
plays a key role as a filter in the process of soldiers’ SA, and the Endsley (1995c) model 
was extended to include the new factor.  Figure 2 provides the extension of social factors 
(i.e., organizational culture) to the Endsley model. 
 
Figure 2.  Model of situation awareness with organizational culture as a factor. Adapted 
from The influence of organizational culture on situation awareness and decision making 
in a simulated peacekeeping environment, Doctoral dissertation by A. Sandoval.  
Copyright 2005 by the author. Reprinted with permission.  
 
Sandoval (2005) further deconstructed the individual factors identified by Endsley 
that influence SA.  These elements include information processing mechanisms of 
schemata, cognitive maps, and mental models.  Combined with other factors presented in 
the Endsley model (i.e., memory and automaticity), this extension of the SA model 
demonstrates the efforts of researchers from the human factors and NDM community to 




reliable measurement (Karwowski, 2006; Stanton, Salmon, Walker, Baber, & Jenkins, 
2005).  Through the incorporation of social factors (organizational culture comprised of 
values, norms, and beliefs), Sandoval’s SA framework becomes a useful framework for 
reviewing the multiple components of leadership resilience individually contributed by 
OD theorists and scholars.  These contributions are reviewed within the context of the SA 
factors proposed by Sandoval, which extends the initial SA model developed by Endsley 
(1995c).  A review of elements of the Sandoval SA model follows.   
Task/System factors.  These factors remain unchanged from the Endsley (1995c) 
model described earlier in this chapter.    
Individual factors.  These factors also remain unchanged from the Endsley 
(1995c) model described earlier in this chapter, but with the addition of schemata, 
cognitive maps, and mental models enumerated more explicitly.  Ability, experiences, 
training, and personality are also components of this factor.  These elements were also 
discussed previously in this section.   
Social factors.  Values, norms, and beliefs embedded in the organizational culture 
were explored by Sandoval (2005) as contributing factors.  The Sandoval study adopted a 
definition of culture posited by Schein (1992), expressed as “implicit assumptions that 
guide behavior, that tell group members how to perceive, think about, and feel about 
things” (p. 22).  Her research addressed the questions: Is there a general effect of 
organizational culture on SA and decision making?  Do specific characteristics of 
organizational culture adversely affect SA and decision making?  What cultural 




decision making?  Are all levels of SA affected by organizational culture?  Are all levels 
of SA affected by organizational culture in a similar manner? (Sandoval, 2005). 
The results of Sandoval’s SA research experiment support theories that 
demonstrate a relationship between culture and SA by affecting behavior specifically 
through influences on perception.  Sandoval (2005) posits that culture simplifies 
information in the environment for the individual by filtering what to give attention to 
and what to ignore.  Culture in turn influences perception and the definition of reality by 
establishing the filters that act as “preconditions of choice,” (Vaughan, 2002, p. 46) 
which in turn affect an individual’s interpretations and responses to potential danger 
signals in the environment.  The findings of Sandoval (2005) with regard to the influence 
of culture on SA and decision making are summarized below.   
First, the military sample groups that had the most military experience and 
training did not score as well in three of four SA and decision-making measures.  These 
findings were posited as a reflection of errors or failures that may have resulted from 
culturally-shaped SA and decision strategies that are applied in contexts not in line with 
the organizational culture.  Second, higher scores were found in another sample group of 
cadets who were yet to be fully acculturated into the military.  Sandoval (2005) posited 
that the cognitive processes from which SA and decision making were based may not yet 
have been influenced by the military culture.  
The following section highlights constructs common to NDM and OD that 




Theoretical Constructs Common to SA and OD 
The field of OD concerns itself with assessing, diagnosing, designing, and 
delivering interventions that positively affect the performance of individuals, teams, and 
the organization (Cummings & Worley, 2001).  Such efforts are frequently sponsored or 
led by individuals in leadership roles whose judgments and decisions are made within 
environments characterized by uncertainty, complexity, and stress.   
Theorists and scholars in the field of OD have explored factors that influence 
leadership, judgment, and decision making in the context of change (Lewin, 1935; Lewin, 
Lippitt, & White, 1939; Lippitt, Watson, & Westley, 1958).  Several of the key constructs 
from the field of OD and Organizational Behavior (OB) are presented below. 
Sensemaking (or Level 2 SA).  As presented in Chapter 1, the organizational 
theorist Karl Weick (1996) has contributed seminal research on sensemaking through his 
work in the context of high-reliability organizations (Weick & Sutcliffe, 2001, 2007).  
Sensemaking is closely related to the NDM concept of Level 2 SA or comprehension 
(Endsley, 1995c, 2000b; Klein, 1993).  The exploration of the construct of sensemaking 
has largely been based upon in-depth analyses of post hoc reviews of wildland firefighter 
fatalities associated with decision making under stress (Weick, 1993, 1996), medical 
triage and clinical nursing (Benner, 1994), and military friendly fire incidents (Snook, 
2001).  Additionally, Starbuck and Mezias (1996) and Starbuck, Milliken, and Hambrick 
(1988) have also studied perceptual filters in managers.  These contributions, as well as 
the development of constructs on the role of schemata, cognitive maps, and mental 




a natural overlap and content affinity in the work of NDM and OD theorists and 
researchers. 
Schemata, cognitive maps, and mental models.  The role of schemata, cognitive 
maps, and mental models features prominently in the literature referenced in the field of 
OD.  These constructs include governing beliefs (DeRubeis & Beck, 1988; Lau & 
Woodman, 1995; Markus & Zajonc, 1985), paradigms (Kuhn, 1996), frames (Goffman, 
1974), theories-in- use (Argyris & Schon, 1978), templates (Bartunek & Moch, 1987), 
prisms (Marshak & Katz, 1991), as well as the original research on cognitive maps 
(Bougon, Weick, & Binkhorst, 1977).  Organization change frameworks and change 
theory address the role of mindsets and competencies and are the very core of leadership 
in the design and execution of planned change initiatives.  Other scholars in the field of 
OD who address the role of mindsets and levels of leadership development as it relates to 
change include Bion (1961), Bartunek (Bartunek & Moch, 1987;1994), Culbert (1996), 
Golembiewski et al. (1976), Schein (1983, 2003), and Torbert (2004), among others.   
Transformational leadership.  Transformational leadership is extensively 
referenced in the leadership resilience literature as a means of creating a culture resilient 
to gamma level stress (e.g., requiring paradigm change).  Bass (1998) and Burns (1978) 
have addressed the role of culture created by transformational leaders in inspiring 
subordinates to higher levels of effort and commitment.  Conceptually, their 
transformational leadership theory includes four elements: idealized influence, 
inspirational motivation, individualized consideration, and intellectual stimulation (Bass 
& Avolio, 1994).  The transformational leader theory has been studied as a factor of 




have developed theories that address organizational dysfunction and resilience, using 
reflection as a means of surfacing implicit beliefs within the culture.  Several 
organization theorists have advanced versions of models used by OD practitioners to help 
leaders surface implicit beliefs that are deeply embedded in the culture (Argyris, 1990, 
1992; Daft & Weick, 1984; Gray, Bougon, & Donnellon, 1985; Mitroff, 1983; Morgan & 
Ramirez, 1984; Senge, 1990).   
A number of OD theorists have advanced the premise that adaptive behavior 
and/or problem solving in individuals and organizations are guided by sets of conscious, 
but implicit, governing beliefs (Argyris, 1976, 1990; Senge, 1990; Senge, Jaworski, 
Scharmer, & Flowers, 2005).  Approaches contributed by organizational theorists from 
the field of OD include action learning and single-loop (incremental learning of new 
skills and capabilities); double-loop (reframing or reshaping patterns of thinking); and 
triple-loop (significant shift in context or point of view) learning to inform, surface, and 
identify implicit beliefs that can incapacitate an individual or organization (Argyris et al., 
1985; Nielsen, 1993).  Several of the leadership resilience programs presented in this 
literature review have been influenced by and built upon the “frame” provided by 
organizational theorists in the field of OD.  The role of organizational culture as a factor 
in situation awareness (perception, comprehension, and projection of the future state) 
would therefore appear to be a natural extension of the topics that concern practitioners, 
scholars, and researchers in the field of OD.   The following section reviews examples of 
three current leadership resilience models in the literature based upon OD constructs, and 





Review of Leadership Resilience in the Context of SA  
Four factors that support resilience have been proposed: hardiness, self-
confidence and self-efficacy; positive emotion; emotional intelligence; and age, 
experience, and education (Dalzell, 2009).   
Using the Sandoval (2005) SA model as a way to frame the examples of 
leadership resilience programs from the literature, examples selected include programs 
based upon individual factors such as personality (hardiness); abilities and training 
(transformational leadership); the leader’s preferred schemata, cognitive maps, and 
mental models (constructive thinking, emotional intelligence); and programs emphasizing 
the critical importance of experience, goals, and objectives.  Only one of the resilience 
programs highlighted directly addresses the development of SA capacity through 
meditation practices to reduce stress and improve cognitive ability under stress.   
Leadership resilience.  As might be expected for a relatively recent 
phenomenon, there is little agreement in the literature as to what makes up the construct 
of leadership resilience and less agreement as to the dynamics which underlie resilience.  
According to the Zellars et al. (2011),   
Despite the well-documented evidence that resilience can lead to benefits in 
multiple life domains, researchers continue to struggle to identify the mechanisms 
by which resilience can contribute to positive outcomes for individuals, groups, 
and organizations.  Some of this difficulty likely occurs in the lack of agreement 
between scholars regarding what exactly resilience is and how it is obtained. (p. 
8) 
 
Zellars et al. (2011) have conducted an extensive review of leadership resilience 
development programs.  The definition of resilience that serves as the basis for their 




definition used by Zellars and supported by this study, i.e., “the ability to bounce back 
from or cope successfully despite exposure to substantial adversity” (Rutter, 1999, p. 
119) as opposed to “an individual trait or characteristic” (p. 135).  This perspective is at 
odds with the “hardiness personality trait” view of resilience, which is presented in the 
following section.  In the Sandoval (2005) model of SA, personality is one of several 
individual factors that would influence the degree to which an individual maintains SA 
under stress.   
Hardiness, Abilities, and Training 
Bartone (2006) has conducted research on hardiness as a personality trait to 
protect military professionals from the ill effects of stress on health and performance.  
Hardiness is viewed as “a characteristic sense that life is meaningful, we choose our own 
futures, and change is interesting and valuable” (Bonanno, 2004, p. 84).   Bartone and 
colleagues (Bartone, 1999; Bartone, Johnson, Eid, Brun, & Laberg, 2002; Bartone & 
Snook, 2000) posit that hardiness as a personality trait, coupled with transformational 
leadership skills, improves resiliency in military cadets and that hardiness is a stronger 
factor than transformational leadership as a pathway to resiliency in groups.  Using 
constructs of transformational leaders developed by Bass (1998), Bartone’s  research on 
resilience combines and explores (a) hardiness, a personality trait, as a predictor of 
resilience, as well as (b) the degree to which leaders who are high in hardiness and 
transformational leadership influence their subordinates in interpreting stressful 
experiences in characteristics of high-hardy persons.  This seminal research on leadership 
resilience in the military population builds upon the work of OD theorists Bass and 




Bartone’s research combines both personality trait (hardiness) and leaders’ 
abilities and training in transformational leadership, the second component of resilience 




Hardiness and Resilience Findings 









Hardy leader effect 
on groups (Bartone, 
1999; Milan, Bourne, 
Zazanis, & Bartone, 
2002) 
 






leadership style and other variables 
are significant independent 
predictors of leader performance.  
Using 15-item scale (shortened 
version of the Dispositional 
Resilience Scale), average leader 
performance ratings were evaluated 
across 4 years (multiple R = .23, 
F(8, 1141) = 11.95, p < .001). 














Hardy leader effect 
on groups (Bartone et 
al., 2002) 
 













Hardiness and small unit leadership 
positively influence cohesion; 
hardiness and leadership interact to 
influence cohesion. 
    
Positive Emotion (Constructive Thinking and EI)  
 
Leaders’ preferred schemata, cognitive maps, and mental models have been 
shown to play an important role in resilience (Dalzell, 2009).  Two examples of 




one which focuses on emotional intelligence, are presented here.  Referencing the 
Sandoval (2005) SA model as a contextual frame, positive emotion approaches to 
leadership resilience represent examples of the individual factors of abilities, experiences, 
training and personality. 
Constructive thinking during problem solving has been linked to leadership 
resilience (Hede, 2010).  Atwater (1992) investigated the prediction of leadership 
performance from measures of intellectual ability, personality traits, and constructive 
thinking in 86 students at the U.S. Naval Academy.  Intellectual ability was not 
significantly related to training performance (r = .01), whereas Behavioral Coping was (r 
= .25, p < .01).  Epstein (1998) has developed a Constructive Thinking Inventory (CTI) 
based upon empirical research in high-stress populations that involved battered women, 
college and university students, as well as professions associated with high occupational 
stress such as emergency room (ER) nurses, executives, and school administrators.  This 
study incorporates the use of the CTI inventory as a measure of emotional coping skills in 
the Level 3 SA, projection. 
The constructive thinking approach to leadership resilience is based on Epstein’s 
(1998) cognitive-experiential self-theory (CEST) which assumes that individuals have 
two parallel, interactive information-processing systems: (a) an automatic, preconscious, 
emotionally driven learning system, and (b) a conscious, verbal, deliberate, rational 
system (Stacciarini & Troccoli, 2004).  In resilience programs, measurement of 
constructive thinking refers to the degree to which a person’s automatic thinking in the 
experiential system facilitates problem-solving in everyday life at a minimum cost in 




and interpretive processes that are separate from intellectual ability, can be measured 
using the Constructive Thinking Inventory instrument, regarded by Hurley (1991) as “a 
promising tool for probing non-intellective cognitive behaviors” (p. 234).   
The second component of the positive emotion approach to leadership resilience 
is emotional intelligence (EI).  Over the past decade, there has been increasing 
acknowledgement of the role of emotional competence in effective management.  In 
2006, the U.S. Army leadership doctrine was introduced in Field Manual (FM) 6-22, 
which includes 12 leader attributes and 8 leader competencies (Sewell, 2011).  According 
to Sewell, resilience, listed as a subset of EI, is included as one of the 12 leadership 
attributes, and is “the first recognition of the importance of resilience in Army leadership 
doctrine” (p. 79).    
The Chief of Staff of the Army, General George W. Casey, Jr., describes this 
recognition in the rollout of the U.S. military’s first Comprehensive Soldier Fitness 
Program: “We needed to bring mental fitness to the same level of attention that we give 
to physical fitness because we’re dealing with the realities of war” (Millerrodgers, 2010, 
p. 1).  This quotation acknowledges the impact of eight years of war and the stress of 
multiple tours of duty, and illustrates the increased importance that Army leadership has 
placed on soldier resiliency.   According to the program’s website, the vision of the 
Comprehensive Solider Fitness (CSF) program is to create “an Army of balanced, 
healthy, self-confident Soldiers, families and Army civilians whose resilience and total 
fitness enables them to thrive in an era of high occupational tempo and persistent 




Strength” that concentrate on physical, emotional, social, family, and spiritual 
components.  
Leadership resilience and emotional intelligence are assessed by certified 
coach/counselors, taught by master resiliency trainers who attend a 10-day course in how 
to assess, train, and coach leaders on methods to install resilience in their subordinates.  
The work is based on emotional intelligence theory, which encompasses emotional, 
personal, social, and survival aspects of intelligence.  Components of the Bar-On (1997) 
model of emotional intelligence adopted by the U.S. Army are discussed here.  This 
model defines emotional intelligence competencies in five key composite realms with 15 
subscales.  These realms and subscales highlight major areas of focus for improving 
soldier resiliency.  The five key composite realms in this model are intrapersonal, 
interpersonal, adaptability, stress management, and general mood.  Competencies for 
each realm are (a) intrapersonal (emotional independence, self-awareness, assertiveness, 
self-regard, and self-actualization); (b) interpersonal (empathy, social responsibility, 
interpersonal relationship); (c) adaptability (reality testing, problem solving, flexibility); 
(d) stress management (stress tolerance, impulse control); and (e) general mood 
(optimism, happiness). 
The U.S. Army has begun to integrate resilience training into each of its officer 
and enlisted professional military education courses.  Sewell (2011), an assistant 
professor of military leadership at the Command and General Staff College, Fort 
Leavenworth, Kansas involved in the delivery of the program, posits that key 
opportunities to change to the Army’s culture are missing from the current iteration of the 




emotions in order to support soldiers’ collective ability to develop resiliency.   The 
program is less than 2 years old and still a work in progress.  The Comprehensive Soldier 
Fitness model is the first large scale, comprehensive leadership resilience program to 
address stress management through the ongoing studies of use of interventions involving 
meditation, such as the Transcendental Meditation program.  This program addresses 
three of the factors in the Sandoval (2005) SA model: social, individual and task/system.  
The U.S. military is also currently exploring the factor proposed by this study through 
research on meditation techniques as a means of develop SA through the development of 
consciousness. 
Age, Experience, and Education 
The leadership resilience program proposed by the national government of 
Canada provides an example of a leadership resilience program that emphasizes age, 
experience, and education as key factors of resilience.  A report by the National 
Conference Board of Canada (Archibald & Munn-Venn, 2008) identifies six core 
governance principles required to respond to national security and public safety incidents: 
leadership and accountability, cooperation and coordination, mandate and resources, 
communication and transparency, fairness, and continuous learning.   This government 
report focuses specifically on the principles of leadership and accountability and 
identifies the pre-selection of leaders as a key opportunity.  According to the Archibald 
and Munn-Venn (2008), 
There is no substitute for experience when responding to crises.  Selection of 
leadership should be blind to politics and focus on credibility, legitimacy, and 
knowledge.  While no one can be 100 percent ready for every crisis, selecting 
individuals who have extensive experience will ensure they have a deep 




the unfamiliar.  Likewise, the credentials of these individuals will reassure the 
public in times of emergency and encourage trust. (p. iii) 
 
Archibald and Munn-Venn (2008) posit that the top three recommendations for 
building resilience are to (a) base leadership selection on experience; (b) lead locally, and 
(c) exercise, exercise, exercise.  In the context of the Sandoval (2005) SA model, this 
approach to developing SA and leadership resilience favors the influences of experience, 
abilities, and training to develop automaticity.   
The following section introduces literature on research on meditation as an 
intervention to develop cognitive capacity. 
Current and Proposed Interventions to Develop Situation Awareness Capacity  
This section addresses (a) current, more traditional interventions from the NDM 
literature for developing SA to better manage oneself in high-demand settings; (b) 
emerging research on meditation practices in general as a means to develop cognitive 
capacity; and (c) research and theoretical constructs on the specific intervention selected 
for this study, the TM technique, from Vedic Science.  The emphasis on leaders’ need to 
manage their cognitive capacity to be effective in dynamic environments, presented as a 
key component of adaptive leadership by Heifetz, Grashow, and Linsky (2009), is 
presented thusly: 
To practice adaptive leadership, you have to help people navigate through a 
period of disturbance as they sift through what is essential and what is 
expendable, and as they experiment with solutions to the challenges at hand.  This 
disequilibrium can catalyze everything from conflict, frustration, and panic to 
confusion, disorientation, and fear of losing something dear.  Consequently, when 
you are practicing adaptive leadership, distinctive skills and insights are necessary 
to deal with this swirling mass of energies.  You need to be able to do two things: 
(1) manage yourself in that environment and (2) help people to tolerate the 





Current Approaches to Develop SA from the Field of NDM 
In the NDM community, significant efforts over the past 40 years have focused on 
developing an understanding of SA, acquiring conceptual and methodological knowledge 
on how to measure SA, and developing developmental theories of SA that explore factors 
related to individual differences in SA (Endsley & Garland, 2000).  To date, the majority 
of SA research has been descriptive rather than prescriptive (Banbury & Tremblay, 
2004).  Interventions to date have primarily included training and simulations to apply 
theory in practical settings.  Examples of these approaches include training to develop SA 
in flight crews on commercial transport aircraft at British Airways (Robinson, 2000), 
airline pilots at Alitalia and Aero Lloyd (Hoermann, Blokzijl, & Polo, 2004), hazard 
awareness in drivers in the UK and Australia (McKenna & Crick, 1994), and army 
platoon leaders (Strater et al., 2004).  Other interventions to support (rather than develop) 
SA have included numerous research studies on the design of technological interfaces to 
reduce complexity of information for the decision maker (Banbury & Tremblay, 2004).  
Human factors researchers have also completed numerous studies addressing the impact 
of physiological factors such as WAFOS (workload, anxiety, fatigue, and other stressors) 
on decision making through interventions involving rest, diet, and exercise (McLennan et 
al., 2006; Omodei, McLennan, & Reynolds, 2005; Omodei, Taranto, et al., 2005).   
Arbuthnot (2002) posits that decision making under stress is the main area in 
which scientists have done a great deal of high-quality work and reached some clear 
conclusions, but that relatively little of it has been assimilated into the training and 
selection of leaders.  While research has been translated into various techniques in 




cognitive improvement at the individual level required for improved judgment and 
decision making under dynamic and stressful conditions has remained an open challenge 
in the field (Butler et al., 1998; Endsley & Robertson, 2000; Putnam, 2001).  SA 
researchers (Endsley, 2004) report that relatively few programs have attempted to 
specifically train SA to date, and that training programs directed at enhancing the most 
fundamental cognitive skills, and at boot-strapping the acquisition of knowledge bases, 
can improve on the hit-or-miss processes currently in play. 
Research on Meditation Practices as Context for Proposed Intervention 
This section provides a review of the challenges in researching meditation, a 
review of the different categories of meditation in general, and a review of meditation 
research as an intervention to developing cognitive capacity in leadership contexts.  
The study of consciousness has been the domain of meditation and meditative 
practices for more than 5,000 years (Walters, 2002).  The scientific study of meditation 
has become a subject of increasing interest over the past 40 years (Murphy et al., 1997), 
as evidenced by the increase in the therapeutic uses of meditation in health care since the 
mid-1990s.  A 2007 study funded by the U.S. Department of Health and Human Services 
(DHHS) documented the rate of publication of studies involving meditation as 
interventions in the health care sector thusly,  
Eight hundred and thirteen studies provided evidence regarding the state of 
research on the therapeutic use of meditation practices.  The studies were 
published between 1956 and 2005, with half of the studies published after 1994.  
Most of the studies were published as journal articles.  Studies were conducted 
mainly in North America (61 percent).  Of the 813 studies included, 67 percent 
were intervention studies (286 randomized-control studies, 114 non-randomized-
control, and 147 before-and-after studies) and 33 percent were observational 
analytical studies (149 cohort and 117 cross-sectional studies). (Ospina et al., 





The DHHS study is thought to be significant, according to its authors, as being the 
first systematic examination of the components of and training for individual meditation 
practices (Cassel, 1974; Ospina et al., 2007).  Shear (2006) supports this finding in his 
overview of meditation practices as becoming increasingly popular in western culture.   
Meditation practices primarily have been adapted to the specific interests of 
Western culture as a complementary therapeutic strategy for a variety of health-related 
problems (West, 1980).  As of 2007, there were an estimated 10 million practitioners of 
meditation in the United States and hundreds of millions of practitioners worldwide 
(Duerr, 2008) .   
Meditation is an umbrella term that encompasses a family of practices that share 
some distinctive features but vary in important ways in their purpose and practice.  There 
are several challenges in studying the diverse range of meditation practices, not the least 
of which is reaching an inclusive definition of the term meditation.  For example, Ospina 
et al. (2007) report challenges of cross-tradition research on meditation with regard to 
confusion and lack of consensus around the definition of the term.  According to the 
study authors,   
Despite the lack of consensus in the scientific literature on a definition of 
meditation, most investigators would agree that meditation implies a form of 
mental training that requires either stilling or emptying the mind, and that has as 
its goal a state of “detached observation” in which practitioners are aware of their 
environment, but do not become involved in thinking about it. (p. 16)  
 
The definition of meditation developed by Ospina et al. (2007) reflects the current 
challenge of attempting to explore the nature of different meditation procedures in such a 




practices require effort, stated goal end states, or result in detached observation, this 
definition would be viewed as problematic or inaccurate by expert researchers in the field 
of meditation research.  To address the challenge of a procedure-neutral framework with 
which to discuss the variety of meditation practices, meditation researchers Travis and 
Shear (2010) developed a classification system from the abundance of research using 
electroencephalogram (EEG) measurement of electrical activity of the brain.  Published 
EEG research on 9 different meditation practices (i.e., loving-kindness compassion, 
Qigong, Zen-third ventricle, Diamond Way Buddhism, Vipassana meditation, ZaZen 
meditation, Sahaja yoga, concentrative Qigong, and the Transcendental Meditation 
technique) were analyzed to identify characteristics of each practice, with regard to 
differences in attentional control, subject/object relation, and procedures.  Using existing 
research, Travis and Shear (2010) proposed three categories of meditation practices, each 
distinguished by its EEG markers and cognitive processes used by the practitioner.   The 
resulting three categories are presented here to advance the understanding of the diversity 
of meditation practices and to clarify the selection of the meditation intervention selected 
for this study within a context of other practices.  The three categories of meditation 
practices defined by Travis and Shear (2010) based upon EEG markers were focused 
attention, opening monitoring, and automatic self-transcending.  Each category is 
described here.  
Focused attention.  In focused attention or concentrative styles of meditation, 
voluntary control of attention and cognitive processes is maintained by the meditator at 
all times through sustained attention focused on a given object.  When attention is found 




Polich, 2006).  According to Travis and Shear (2010), EEG research on meditation 
practices in the focused attention category are characterized by brainwave activity 
measured in the gamma (30-50 Hz) and beta2 (20-30 Hz) range.  Meditation practices in 
is category of meditation using focused attention include loving-kindness compassion, 
Qigong, Zen-3
rd
 ventricle, and Diamond Way Buddhism. 
Open monitoring.  In open monitoring or mindfulness-based meditation, the 
individual practice involves reflection and awareness of the nature of emotional and 
cognitive patterns of ongoing experience.   Research involving EEG and meditation 
practices for this category were grouped around the 5-8 Hz bandwidth, and include 
Vipassana meditation, ZaZen meditation, Sahaja yoga, and concentrative Qigong  (Travis 
& Shear, 2010).   
Automatic self-transcending.   Meditation practices in this category involve 
minimal cognitive control and transcend or go beyond the procedures of the meditation.  
Research on meditation practices within this category have EEG markers in the alpha1 
(8-10 Hz) range, and include the Transcendental Meditation technique and Qigong. 
According to Travis and Shear (2010), a characteristic of automatic self-transcending 
meditation procedures is the involvement of minimal cognitive control or effortlessness, 
since cognitive control increases mental activity.   
The analysis of meditation practices using EEG markers characterizing each 
practice by Travis and Shear (2010) found that “each of the three meditation categories–
focused attention, open monitoring, and automatic transcending–included different 
meditation practices with different degrees of attention control, different degrees of 




research study was in all cases developed using non-equivalent or matched control group 
designs, with the exception of the first four studies on the practice of the TM technique, 





Table 2  




Category Elements Different Meditation Practices 
Focused 
attention 
   Gamma 
(30-50 
Hz)              
Beta (20-
30 Hz) 




 Loving-kindness-compassion: increased frontal-parietal gamma 
coherence and power (Lutz, Rawlings, Ricard, & Davidson, 
2004) 
 
 Other studies with singe group or case study designs 
 Qigong: (Litscher, Wenzel, Nidederweiser, & Schwarz, 
2001) 
 Zen–3rd ventricle: (Huang & Lo, 2009) 




    Theta (5-8 






Vipassana meditation (Cahn, Delorme, & Polich, 2010): decreased 
frontal delta, increased frontal midline theta and increased occipital 
gamma power 
Zen meditation (ZaZen) (Murata, Koshino, & Ormari, 1994): 
increased frontal midline theta 
Sahaja Yoga (Aftanas & Golocheikine, 2001): increased frontal 
midline theta and coherence 






    Alpha1 (8- 
   10 Hz) 
Automatic 
transcending of the 
procedures of the 
meditation practice 
 
 Transcendental Meditation (TM) technique (Dillbeck & Bronson, 
1981): increased frontal alpha coherence 
 
 TM technique (Travis et al., 2010): increased frontal alpha1 
power and decreased beta1 and gamma power: increased alpha1 
and beta1 frontal coherence; and increased activation in the 
default mode network 
 
 TM technique (Travis & Wallace, 1999): increased frontal 
coherence in the first minute of TM and continued high 
coherence throughout the session 
 
 TM technique (Travis, Tecce, & Durchholz, 2001): higher frontal 
alpha coherence during transcending 
 
 TM technique (Travis & Arenander, 2006): higher frontal alpha1 
coherence (cross-sectional design) and increasing frontal alpha 
coherence (1 year longitudinal design) 
 
 TM technique (Hebert, Lehmann, Tan, Travis, & Arenander, 
2005): enhanced anterior/posterior alpha phase synchrony 
 
 Other case study:  Qigong (Qin, Jin, & Hermanowicz, 2009) 
Note. Adapted from “Summary of meditation-categories and associated EEG frequency bands (left 
column), characteristic elements of each meditation-category (middle band), and meditation practices that 
fit into each category as determined by the published EEG patterns,” by F. Travis and J. Shear, 2010, 





With the framework of categories of meditation practices provided by Travis and 
Shear (2010), examples from the literature on the use of meditation practices currently in 
use to develop cognitive capacity in decision making contexts are reviewed here. 
 The role of mindfulness meditation, an open monitoring meditation procedure, 
was first introduced to the wildland firefighter community in the mid-1970s.  Dr. Ted 
Putnam, an experimental psychologist and retired smokejumper with the U.S. Forest 
Service, contributed to the research on stress and fatigue on wildland firefighters by 
introducing the use of breathing techniques to develop SA capacity (Bell, 1999).  Putnam, 
who participated on several post hoc assessment reports of fire disasters such as the Mann 
Gulch and South Canyon fires (2000), which claimed the lives of several highly 
experienced firefighters, promoted the importance of human factors and the development 
of SA capacity as a means to address the challenge of debilitated judgment under stress 
(Maclean, 1999, p. 270).  Weick and Putnam (2006) have since continued to promote the 
use of practices such as mindfulness and Vipassana meditation (both open monitoring 
meditation procedures) in the literature as a means of developing situation awareness.  
The widespread adoption of the use of meditation practices in the U.S. Forest Service an 
intervention to develop SA capacity is in the early experimental stages.  No formal 
research on meditation as an intervention has been published in the wildland firefighter 
community to date. 
In the U.S. military, the rollout of the Comprehensive Solider Fitness  program 
has catalyzed research efforts on meditation as both a stress reduction technique and an 




Sweeney, 2011; Reivich, Seligman, & McBride, 2011; Vujanovic, Niles, Pietrefesa, 
Schmertz, & Potter, 2011).   Mindfulness meditation, an open monitoring meditation 
procedure, has recently been studied in relation to data overload and decision making in 
the military personnel (Shanker & Richtel, 2011), as well as in improved resilience to 
stress to support compassion fatigue and burnout in military care providers (Duerr, 2008).  
While there is an abundance of research that links the efficacy of meditation to 
stress reduction and cognitive improvement, the use of meditation as an intervention is 
still in its infancy with regard to it application in leadership resilience programs.  To 
accelerate interest in meditation research with regard to developing SA capacity, this 
study therefore proposed (a) an experiment designed to measure the effects of the 
Transcendental Meditation technique on SA capacity, and (b) depending on the results of 
the study, an extension to the SA model used in this study (Sandoval, 2005) introducing 
development of consciousness as a factor.  The literature review continues with an 
overview of the research on the Transcendental Meditation technique, the intervention 
proposed for this study on development of SA capacity to improve judgment and decision 
making under stress for improved leadership resilience.    
Proposed Approach to Develop SA Capacity Using the TM Technique  
Recent studies in the U.S. military have been published that focus on the use of 
the TM technique as an intervention to restore cognitive impairment linked to Post-
Traumatic Stress Syndrome (Rosenthal et al., 2011).  The TM technique, practiced for 15 
to 20 minutes twice daily, is one of the most widely used mind-body approaches to 




Research studies on the TM technique have been conducted and published in 
peer-reviewed journals, which screen out studies that may have been biased by the 
orientation of the investigators (Schneider & Fields, 2006).  Research institutions that 
have conducted studies on the TM technique include universities and medical schools 
such as Harvard Medical School, Yale Medical School, University of Virginia Medical 
Center, University of Michigan Medical Center, University of Chicago Medical Center, 
University of Southern California Medical Center, UCLA Medical School, and Stanford 
Medical School.  The numerous published studies on the TM program have met the high 
standards of peer review (Shear, 2006). 
Research on the TM technique has included relevant studies on leadership 
resilience in the form of reported benefits of improved holistic thinking in managers in 
Sweden (Gustavsson, 1992); greater ability to manage work-related stress (Schmidt-Wilk 
et al., 1995); reduced trait anxiety, job tension, insomnia, and fatigue (Alexander et al., 
1993); improved reaction time and field independence, which is a measure of broader 
comprehension (Pelletier, 1974); increased brain coherence and improved functioning 
(Travis & Arenander, 2006); and increased orderliness of cognitive capacity through the 
measure of brain wave coherence (Travis & Arenander, 2006; Travis et al., 2009; Travis, 
Tecce, Arenander, & Wallace, 2002).   
Table 3 highlights several of the studies on cognitive development most relevant 
to the development of SA capacity mapped to the three elements of SA i.e., perception, 
comprehension, and projection, from existing models from Endsley (1995c) and 
Sandoval (2005).   Table 3 cites relevant studies and their respective outcomes within the 




Table 3  
Selected Research on the TM Technique and SA Elements 








N = 50; college 
students (25 TM 




Students practicing the 
TM technique have 
faster reactions than 
non-meditators (p < .01). 
 







































N = 362; high school 






N = 15; college 








N = 362; high school 
students in Taiwan 
 
 
TM practice produced 
significant effects on all 
variables (compared to 
no-treatment controls (p 
levels ranged from .035 
to <.0001. 
 
Findings: Increased fluid 
intelligence, p < .001; 
and field independence 
(growth of a more stable 
internal frame of 
reference, increased 







    
 Studies have also shown significant results which can be linked to resilience such 
as reductions in blood pressure (Anderson, Liu, & Kyrscio, 2008; Rainforth et al., 2007), 
anxiety (Eppley, Abrams, & Shear, 1989; Sheppard, Staggers, & John, 1997), depression 
(Sheppard et al., 1997), improved coping ability (So & Orme-Johnson, 2001),  and brain 




The following section reviews the definition of TM and presents the constructs 
underlying the TM technique from Vedic Science.  
TM technique.  TM was defined in Chapter 1 as an effortless technique that 
brings about a deep physiological rest called restful alertness or a hypometabolic 
functioning of the mind and body (Roth, 1994).  TM is defined in the Corsini 
Encyclopedia of Psychology and Neuroscience as,   
a dynamic process characterized by: (a) movement of attention from the active, 
surface level of thinking and perception to the more silent and abstract levels of 
thought; (b) transcendence of the subtlest thinking level to a state of fully awake 
self-awareness (called Transcendental Consciousness, or Atman, in Sanskrit); and 
(c) movement of attention back to more active levels (Wallace, 1986).   
 
TM comes from the Vedic tradition of India, introduced to the West by Maharishi 
Mahesh Yogi in the 1950s (Alexander, 1994).  During TM, a state of deep rest in the 
physiology is achieved through the use of a mantra, or sound, which is used to 
effortlessly move the attention from the active, surface level of thinking and perception to 
the more silent, abstract levels of thought and back to more active levels many times 
throughout the course of the meditation (Wallace, 1986).   It is the absence of 
concentration (i.e., effortlessness) in using the mantra and the ease in dealing with 
thoughts that may arise during TM that distinguishes it from other forms of meditation 
(Shear, 2006, p. 32).  This point is in direct contrast to the definition of a mantra by 
Ospina et al. (2007) as “a sound, word, or phrase that is recited repetitively, usually in an 
unvarying tone, and used as an object of concentration” (p. 27).   
TM gets its name from the process of transcending the subtlest thinking level to a 
state of fully awake self-awareness (called Transcendental Consciousness, or Atman, in 




(Schneider et al., 2001).  The founder of the Transcendental Meditation technique, 
Maharishi Mahesh Yogi (1995), has explained how the TM technique functions thusly: 
During this technique the individual’s awareness settles down and experiences a 
unique state of restful alertness; as the body becomes deeply relaxed, the mind 
transcends all mental activity to experience the simplest form of awareness – 
Transcendental Consciousness – where consciousness is open to itself.  This is the 
self-referral state of consciousness. (p. 174) 
 
This state of awareness is described as the simplest form because the 
consciousness is fully awake.  It is described as transcendental because it is beyond 
thought and perception and as a self-referral state because the consciousness refers only 
to itself (Farrow & Hebert, 1982) .   
The ancient study of consciousness, called Vedic Science, refers to this dynamic 
of the experience of Transcendental Consciousness that underlies the finest level of 
thought as the simultaneous experience of knower, known, and the process of knowing 
(Alexander, Davies, Dixon, Dillbeck, Druker, Oetzel, Muehlman, & Orme-Johnson, 
1990).  Veda is a Sanskrit word that connotes complete or unified knowledge, which is 
said to be gained only at the highest level of development, in which knower, known, and 
the process of knowing are fully integrated (Yogi, 1986).  Parallels with the three-
component perceptual model proposed by Neisser (1976) which underlies SA theory are 
presented in Figure 3.   In Vedic Science, the schema of the knower, explores objects of 






Figure 3.  Knower, known, and process of knowing in Vedic Science.  
The full potential of the mind is said to be available in the simplest state of 
awareness, or Transcendental Consciousness.  Experiencing it has practical value for 
leaders.  The term organizing power as used here refers not only to skill in action (Yogi, 
1969), but also to the ability to accomplish things, described the author thusly:   
The experience of Transcendental Consciousness develops the individual’s latent 
creative potential while dissolving accumulated stress and fatigue through the 
deep rest gained during the practice.  This experience enlivens within one’s 
awareness creativity, dynamism, orderliness, and organizing power, which results 
in increasing effectiveness and success in daily life. (Yogi, 1995, pp. 174-175) 
 
TM requires no change in beliefs, philosophy, religion, or lifestyle (Schneider et 
al., 2002).  Although understanding of the underlying theoretical constructs plays no role 
in the practice, the following theoretical grounding is provided to understand its 
similarities with the construct of SA.    
The most frequently referenced theoretical construct used to understand the 




Vedic Science.  The explicit goal of Vedic Science is to promote advanced stages of 
development of the knower (Dillbeck, 1983; Orme-Johnson, 1988; Yogi, 1969).   
 
Figure 4.  Model of the mind according to Vedic Science.  
Vedic Science postulates that the mind is hierarchically structured in layers (see 
Figure 4) from active, gross levels at the surface to increasingly more subtle, settled, and 
progressively abstract levels (Yogi, 1972).    From more active to subtle levels, these 
levels of the mind are correspondingly linked to the faculties of action and the senses, 
desire, the thinking mind, the discriminating intellect, feeling and intuition, and the active 
knower or individual ego (Yogi, 1969).  According to Vedic Science, the emergence of a 
thought from the least excited level of consciousness results from the interaction of 
sensory input with “the storehouse of impressions” (Yogi, 1969, p. 284; i.e., long-term 
memory store) associated with the individual ego at the finest level of the mind.  The 
thought comes to be experienced at a more or less precipitated level of its development, 




physiology (Alexander, Davies, Dixon, Dillbeck, Druker, Oetzel, Muehlman, & Orme-
Johnson, 1990).  Vedic Science also posits that these progressively subtler levels of the 
mind display greater capacity to order and integrate experience (Dillbeck & Alexander, 
1989).  These progressively subtler levels of the mind may typically lie outside of 
conscious awareness because they operate at finer levels of excitation, comparable to 
finer time-distance scales or higher frequency modes than are those currently accessible 
to awareness (Alexander, Davies, Dixon, Dillbeck, Druker, Oetzel, Muehlman, & Orme-
Johnson, 1990).  In the model of the mind provided by Vedic Science, when the mind 
transcends the subtlest level of thought and experiences Transcendental Consciousness, 
knower and known are no longer linked through the excited, localized processes of 
knowing.  The knower is the known, and hence self-knowledge is direct and immediate.  
Familiarity with the quieter levels of the thinking process throughout the period of 20 
minutes twice a day is said to enliven the qualities of energy, creativity, and intelligence, 
which has been measured extensively in the literature on TM (Orme-Johnson & Farrow, 
1977). 
The introduction of Vedic Science (the study of consciousness) and its 
experiential mental technique for developing human consciousness (the TM technique) 
incorporates vast knowledge on the mechanics of human cognition.  The mapping of the 
ancient cognitive model postulated by Vedic Science to SA framework developed by 
Endsley (1995c) and extended by Sandoval (2005) provides a starting point for 
understanding the dynamics of resilience.  In Figure 5, Level 1 SA, perception, is mapped 




to the discriminating faculties of the mind and intellect; and Level 3 SA, projection, is 
mapped to feelings and intuition.   
   
Figure 5.  Levels of mind from Vedic Science mapped to situation awareness. 
The hypothesis of the study is that regular practice of the TM technique for 20 
minutes twice a day enlivens and develops these levels of the thinking process, resulting 
in measurable improvements in perception capacity, comprehension capacity, and 
projection capacity.  To explore the development of SA capacity, a repeatable, evidence-
based meditation intervention is required.  The following section provides the criteria for 
selection of the TM technique as the intervention of choice for this study on the 
development of SA capacity and the improvement of judgment and decision making 
under stress.   
Vedic Science has been chosen as a framework for discussion on the development 
of SA capacity for several reasons: (a) this ancient knowledge has been presented in 




to those investigated by the modern sciences (Chandler, 1987);  (b) Vedic Science makes 
available a uniform set of procedures, e.g., the TM technique, that are simple to practice, 
require no change in lifestyle or belief system, and are predicted to accelerate 
development of consciousness markedly without altering its basic form or sequence 
(Alexander, Davies, Dixon, Dillbeck, Druker, Oetzel, Muehlman, Orme-Johnson, et al., 
1990); and (c) more than 6 million people worldwide have been instructed in this 
procedure across cultures, many of whom have made themselves available for scientific 
study, resulting in the largest existing body of empirical research that investigates the 
impact of meditation techniques on human development (Orme-Johnson & Farrow, 
1977).  Each of these three criteria is discussed further in the following section.   
Scientifically testable approach.  Murphy and Donovan (1997) posit that the 
most prolific research on meditation in the United States in sheer numbers of published 
studies has been and continues to be on the TM technique.  The TM technique is one of 
several meditation techniques that have generated a great deal of research interest and 
government funding over the years.  The U.S. National Institutes of Health (NIH) has 
funded over $24 million in research grants to study the effects of the Transcendental 
Meditation technique on health, medicine, and other areas of research (Schneider & 
Fields, 2006, p. 76).  Over the past two decades, David Orme-Johnson, PhD, one of the 
key investigators of TM, and his colleagues have compiled and edited over 600 studies 
on TM (Wallace, Orme-Johnson, & Dillbeck, 1976-1990), arranged approximately in 
chronological order under the headings of physiology, psychology, sociology, and then in 
either theoretical or review-oriented papers.  Experimental studies are divided between 




Uniform instruction and procedures.  Detailed procedures on the process of 
instruction in the TM technique are provided in Chapter 3.  This section provides an 
overview of the course in light of selection criteria for a technique that is easily learned. 
TM  is usually taught in a course that comprises five to six hours of instruction, including 
personal instruction and follow-up, over four days (Ferguson, 1975).  General 
information about the technique is presented in a 1-1/2-hour lecture.  More specific 
information on the origin of TM and how it compares with other practices is given in a 
second, 1-hour lecture.  Those interested in learning the technique meet with a certified 
teacher for a 5- to 10-minute interview.  The participant learns the technique on a 
separate day in a 1- to 1-1/2-hour session, following a short ceremony in which the 
mantra is given to the prospective practitioner.   
The next three sessions consist of 1-1/2-hour meetings held over the following 
three days, in which the teacher explains the practice of the technique in more detail, 
corrects practice if necessary, and explains practical arrangements (e.g., when to 
practice), the benefits of practice, and personal development through the technique.  In 
addition, the technique is regularly checked by the teacher, or an individual trained in the 
process of regular checking, in the first months of practice to ensure correct practice, and 
the student is advised to continue with periodic checks thereafter (Broome, 1995).  
Clinical reports indicate that this technique can be learned easily by individuals of any 
age, level of education, occupation, or cultural background (Schneider et al., 2002).  The 
technique requires systematic instruction by a qualified teacher to ensure effortless and 




minutes, usually once in the morning before breakfast, and once in the evening before 
dinner.   
Large population of meditators.  In addition to research on individual measures 
of improvement, e.g., intellectual problem solving ability, thinking and recall, field 
independence, creativity, self-esteem and self-actualization, a large body of applied social 
research has been generated over the past 40 years that draws attention to the effects of 
TM on the populations of police, military, juvenile offenders, incarcerated adults, high 
school students, athletes, and managers in the corporate environment.  Research by 
Schmidt-Wilk (1996) suggests that over 100 companies have provided company-
sponsored TM programs for management and employees (see Appendix A for a partial 
list) .   
In summary, the TM technique was selected over other meditation interventions 
due to (a) an abundance of research on cognitive improvement and stress reduction, (b) 
the ease of instruction and effortlessness of the technique, with no lifestyle change, and 
(c) the ability to conduct research from over 6 million meditators globally.   
Development of Consciousness as a Proposed Extension of the SA Model 
The purpose of the study is to explore the impact of an intervention—the 
Transcendental Meditation technique—on leadership resilience, and more specifically, 
whether the regular practice of TM improves SA capacity in emerging leaders.  A 
quantitative experiment, outlined in Chapter 3, tests the hypothesis that the regular 
practice of TM develops SA capacity in emerging leaders.  Based upon the outcome of 
the study, a new factor called the development of consciousness, is proposed to the 




extension of the SA model to include the development of consciousness factor.  Chapter 
5 concludes with a discussion of the results of the study.  
 
Figure 6.  Proposing development of consciousness as a new factor of SA. 
 
Summary 
A comparison of literature from both the field of NDM and the field of OD shows 
a natural overlap of study of several of the factors underlying the construct of SA, and 
their role in transformational change, judgment under stress, and leadership resilience. 
Using the Sandoval (2005) framework of SA, several large-scale leadership 
resilience programs were highlighted, presenting the factors which they address.  The 
review also pointed to one of the programs which has incorporated research on the use of 




into the use of meditation as an intervention to develop cognitive capacity was 
introduced, with an overview of categories of meditation as a basis for contextualizing 
and differentiating various practices.  Finally, literature on the TM technique was 
reviewed, the intervention selected for the experiment in this study, including an 
enumeration of criteria, relevant research, theoretical constructs, and compatibility of 
Vedic Science models with SA constructs (Sandoval, 2005) used throughout this study. 
The following chapter outlines the research methods and experiment designed to 
tests the hypothesis that regular, twice-daily practice of the TM technique improves three 





Chapter 3: Methods 
This chapter presents the methods used in the study.  The chapter begins with 
restatement of the purpose and research questions.  Then the research design is presented 
in detail, and the variables, participants, instrumentation, and recruitment and sampling 
procedures, including human subject rights and consent are discussed.  The chapter 
continues with a presentation of data collection and recording procedures, data processing 
and analysis, and limitations, and concludes with a summary of key points presented. 
Restatement of the Purpose of the Study 
The purpose of this research study was to determine whether the SA capacity in 
emerging leaders can be developed through a novel intervention—the Transcendental 
Meditation technique—as determined by objective, “hard measures” of the three 
elements of SA, perception, comprehension, and projection.  
Restatement of the Research Questions 
The research questions for this study are as follows: (a) What is the relationship, 
if any, between the regular practice of Transcendental Meditation and the development of 
SA capacity in emerging leaders?, and (b) based upon research study findings, is the TM 
technique a potentially viable intervention for leadership resilience programs aimed at 
developing SA to improve judgment and decision making under stress?   
Nature of the Study 
This research design was developed to be a component of a larger, multi-phase 
research project that investigated the effects of TM on leadership resilience at the oldest 




The objectives of the multi-year study, entitled Building Resilience: Reaching 
Excellence as a Military Professional study are to: (a) introduce cadets, sports teams, and 
student cadet veterans at Norwich University to TM as a technique for developing 
adaptive, competent leaders; (b) improve student retention; (c) maximize academic 
performance, mental resiliency, and capacity; (d) increase self-sufficiency and self-
reliance; (e) prevent or reduce the damaging effects of stress; and (f) prevent or reduce 
symptoms of post-traumatic stress disorder (PTSD).   
Phase 1 of the project included instruction of Norwich University’s senior 
administration staff in the TM technique.   Phase 2, of which this study was a part, was a 
10-week pilot study of 40 subjects referred to as emerging leaders (military and civilian 
leaders in training) that determined the extent to which the TM technique helps to 
develop SA capacity for improved judgment and decision making under stress.  The 
principal investigator of the pilot study that concerned changes in stress levels was Dr. 
Sarina Grosswald, who served on the dissertation committee.  The principal investigator 
for the portion of the pilot study that pertained to the impact of TM on changes in 
situation awareness capacity was this study’s author.  Data collection for both pre- and 
post-test measures of stress and SA capacity were conducted in tandem on the same 
participants using different instruments on the same testing dates.  Analyses of results for 
each of the three measures of SA (perception, comprehension, and projection) were 
conducted independent of one another in order to determine the impact of the 
independent variable (TM technique) on each of the three dependent variables (three 




Research Approach and Design 
Research approach.  The foundation of the study is provided by postpositivism 
and critical realism, which emphasize that data, evidence, and rational considerations 
help to shape knowledge.  Postpositivism is based upon the premises that (a) no research 
can be considered completely and consistently accurate when studying human actions 
and behaviors, but can, at best, be used to generalize probable outcomes within given 
parameters; and (b) all observation is imperfect, fallible, and subject to error (Creswell, 
2003).  Based on these premises, postpositivistic research emphasizes the need to 
incorporate multiple measures and observations, all of which may have some level of 
error.  To compensate for such error, the researcher triangulates the data (Phillips & 
Barbules, 2000).  Creswell (2003) describes the approach of postpositivistic research as 
characterized by (a) quantitative approaches and experimental designs that involve an 
intervention or treatment; (b) the testing of a theory by specifying a narrow hypothesis; 
(c) pre- and posttest measurement methods; and (d) collection of data to support or refute 
the hypothesis.  
Research design.  This quantitative study involved the collection and analysis of 
three types of data related to the three components of situation awareness (perception, 
comprehension, and projection) from a sample of emerging leaders (military and civilian) 
enrolled at Norwich University.  An overview of each of the phases of the study design is 
presented here.   
Phase 1: Preparation. The preparation phase involved (a) proposing an 
Institutional Review Board (IRB)-approved research design to organizers of the Building 




access to students for solicitation purposes, (c) recruiting of a sample pool from which 
randomly selected participants would be assigned to either an intervention or control 
group, and (d) obtaining of informed consent (Appendix B) from participants randomly 
selected for the intervention and control groups, comprised of 20 participants each. 
Phase 2: Pre-test. This phase involved administration of three instruments 
designed to measure the components of SA capacity, namely (a) perception (Trail 
Making Part B); (b) comprehension (Wisconsin Card Sort Test); and (c) projection 
(Constructive Thinking Inventory).   
Phase 3: Intervention. This phase involved providing TM instruction by certified 
teachers of the TM program to participants in the intervention group. 
Phase 4: Trial period. In this phase, which lasted 10 weeks, participants in the 
intervention group were instructed to continue practicing their TM technique twice daily.  
For the control group, participants were instructed to continue their daily activities. 
Phase 5: Post-test. This phase involved re-administration of the instruments 
designed to measure the three components of SA capacity, as noted in Phase 2. 
Phase 6: Data analysis. This phase involved (a) the processing and analysis of 
data and (b) the posting of data analysis results in the form of a presentation given to the 
research sponsors. 
Research Hypotheses 
Research hypotheses first presented in Chapter 1are restated in Table 4 using the 





Table 4  
Research Hypotheses 
 





There is no relationship between regular (twice daily) practice 
of TM and SA capacity measures (Perception, 
Comprehension, Projection), as compared to a control group. 
 
Sub-Hypothesis 1A There is no relationship between regular (twice daily) practice 
of TM and SA Perception capacity measures, as compared to 
a control group. 
 
Sub-Hypothesis 1B There is no relationship between regular (twice daily) practice 
of TM and SA Comprehension capacity measures, as 
compared to a control group. 
Sub-Hypothesis 1C 
 
There is no relationship between regular (twice daily) practice 
of TM and SA Projection capacity measures, as compared to 





The population for this study is limited to emerging leaders (military and civilian) 
enrolled at Norwich University.  The student population at Norwich University is 
currently 1,958 undergraduate students, of whom 73% are men and 27% are women.  The 
sample representation matched the male-to-female ratio.   
Student academic life at Norwich University includes the pressures associated 
with juggling courses with extracurricular involvement, e.g., sports, volunteer activities.  
Additionally, military students feel the pressure associated with newly acquired authority 





Instruction in the TM technique was the independent variable, and the three 
measures of SA (perception capacity, comprehension capacity, and projection capacity) 
were the dependent variables.  Instrumentation for each of the three measures is 
addressed in greater detail within this chapter.  A brief overview of each of the three 
variables is provided here and summarized in Table 5. 
Perception capacity.  This variable pertains to attention and perceptual flexibility 
and is intended to measure both response time and number of errors using a real-time, 
computer-based and interactive cognitive measure called Trail Making Part B. 
Comprehension capacity.   This variable pertains to the executive functions of 
the brain involved with real-time problem solving in a dynamic setting where the “rules” 
of a presenting problem are unfolding and continually changing (“set shifting”).  The 
measure selected also uses a real-time, computer-based and interactive cognitive measure 
called the Wisconsin Card Sort Test and is intended to measure a variety of errors in 
comprehension. 
Projection capacity.   This variable pertains to practical intelligence involved in 
problem solving using the emotions in contrast to measures of executive functioning and 
discriminative capacity used in problem solving.   The measure selected also uses a real-
time, computer-based and interactive cognitive measure called the Constructive Thinking 





Table 5  
Dependent Variables in the Study 












Comprehension Capacity Executive function of the 
brain (measures “set-
shifting”, the ability to display 
flexibility in the face of 
changing “rules” and 
reinforcement). 
 





Projection Capacity Constructive Thinking 






   
Instrumentation  
Each of the three instruments in the design was selected for its demonstrated 
ability to measure the cognitive functions associated with the three levels of SA (i.e., 
perception, comprehension, and projection).  Each instrument was evaluated for (a) 
validity and reliability, (b) its contribution to the literature, (c) commercial availability, 
(d) cost, (e) time to administer no more than 20 minutes, and (f) the likelihood of posing 
minimal risk to subjects.   Instrument validity and reliability for each of the measures 
used is addressed at the end of this chapter. 
SA Level 1 or perception capacity: Trail making part B.  The Trail Making 
Part B Test (TMPB), which explores visual-conceptual and visual-motor tracking, is a 




of administration (Giovagnoli, 1996).  TMBP is an interactive, computer-based 
perception test that measures flexibility, speed, and the components of executive 
functioning that are responsible for complex visual scanning and the ability to shift sets 
(McGough et al., 2011).  Set-shifting is the ability to display flexibility in the face of 
changing schedules of reinforcement (Berg, 1948).  TMPB also is used to measure visio-
motor coordination, visual-conceptual and visio-spatial tracking as well as task 
alternation (Lezak, 1995).  TMPB is a good general indicator of perception due to the 
real-time cognitive demands of the test, which include sustained attention adequate 
enough to understand, on an ongoing basis, the alternating pattern of numbers and letters 
(Bradford, 1992). 
TMPB captures length of time to link ascending numbers and letters in order.  It is 
an easy and quickly administered test that takes 3-4 minutes to complete.  Completion 
time and errors are automatically captured by the software.  PC-based software to 
measure TMPB is available commercially for licensing, which can be used on standalone 
PCs.  In this study, participants were allowed to take the test only once (i.e., no warm-up 
trial).    
TMPB is one of the most popularly used cognitive tests and is part of the U.S. 
Army Individual Test Battery (Bradford, 1992, p. 4).  Instant scores and feedback enable 
on screen review in real time.  TMPB has been used as a measure of cognitive 
functioning in studies of decision-making ability in anorexia nervosa patients (Abbate-
Daga et al., 2011), decision making and self-reported impulsivity in gambling patients 
(Alvarez-Moya et al., 2011), and neuropsychological performance in Operation Iraqi 




2010), as well as served as an assessment in the evaluation of treatments in numerous 
brain injury and brain disease studies.    
SA Level 2 or Comprehension Capacity: Wisconsin Card Sort Test (WCST). 
The WCST is a test of “set shifting,” i.e., the ability to display flexibility in the face of 
changing schedules of reinforcement (Monchi, Petrides, Petre, Worsley, & Dagher, 
2001).  The WSCT engages parts of the brain associated with executive functioning, such 
as strategic planning, sorting strategy, hypothesis testing, working memory, visual 
identification, organized searching, and response to external feedback to direct behavior 
toward achieving a goal (Berman, Ostrem, & Randolph, 1995).  These processes are a 
close approximation of the comprehension component of SA, which concerns itself with 
real-time sensemaking in dynamic settings.  The WCST is generally regarded as a 
prototype abstract reasoning task, associated with the frontal lobes as well as the more 
complicated cortico-basal ganglia circuits linked to cognition (Nicoullin, 2002). 
WCST is an interactive, computer-based instrument that takes 10-20 minutes to 
complete.  WCST presents a number of stimulus cards (resembling playing cards) to the 
participant.  The shapes on the cards are different in color, quantity, and design.  The 
computer automatically presents a new card after the participant has made a match with 
one of the four stimulus cards.  The participant is not told how to match the cards; 
however, the computer announces whether the particular match is right or wrong.  During 
the course of the test, the matching rules are changed, and the time taken for the 
participant to learn the new rules and the mistakes made during this learning process are 




card version of the WCST instead of longer 128 card version administered manually with 
a trained tester.  
WCST is one of the most widely used tests of executive functioning (Heaton & 
Thompson, 1995; Manchester, Priestley, & Jacksons, 2004).  WCST is regarded as 
clinically useful for detecting executive dysfunction of the dorsolateral prefrontal cortex, 
using perseverative responses (Robinson, Heaton, Lehman, & Stilson, 1980).  It has been 
used extensively in research to evaluate cognitive functioning related to brain injury 
(Damasio, 1998) but is increasingly being used in research on decision making, including 
moral decision making (Koven, 2011), everyday problem solving among young and older 
adults (Artistico, Cervone, & Pezutti, 2003), executive control of cognitive processes 
during multi-tasking (Rubinstein, Meyer, & Evans, 2001), and dynamic assessment of 
problem-solving ability (Uprichard, Kupshik, Pine, & Fletcher, 2009). 
SA Level 3 or Projection Capacity: Constructive Thinking Inventory (CTI).  
The CTI is designed to assess “practical intelligence” (Epstein & Meier, 1989).  
Specifically, CTI measures broad, generalized coping variables that enable people to 
cope with their ongoing experiences with minimal stress (Hoyer et al., 1998).  
The 108-item CTI inventory is a hierarchically-organized test that provides scales 
at three levels of generality and takes approximately 10 minutes to complete.  It contains 
scales that measure both positive and negative thinking patterns.  Participants respond to 
questions using a 5-point Likert-type scale format, with 1 = definitely false, 2 = mostly 
false, 3 = undecided or equally false and true, 4 = mostly true, and 5 = definitely false.  
The Global Constructive Thinking scale is a composite of all other CTI scales except 




(2001) states that the Global Constructive Thinking scale includes almost all aspects of 
good constructive thinking and an absence of almost all aspects of poor thinking.  The 
empirical validity of the CTI has been demonstrated in a wide variety of studies (Epstein, 
2001), including research on coping ability in high school students and college students 
as well as in the workplace environments of nursing, business leaders, military, and 
higher education administration (Epstein & Meier, 1989). 
In summary, the expected direction in values measured (increase/decrease) for 
each of the three tests is presented in Table 6, reflecting improvement in SA capacity.  
Table 6  
Expected Direction: Development of SA Capacity Measures 
Measure Expected Direction from Pretest to Posttest 
 
 























Global Constructive Thinking 
Emotional Coping 
Behavioral Coping 
















Recruitment and Sampling Procedures   
The sampling frame was limited to full-time students enrolled in the civilian and 
military leadership programs at Norwich University, referred to as “emerging leaders” 
because of their training in on-campus military leadership programs including Army, 
Navy, Air Force, and Coast Guard Reserve Officer Training (ROTC) programs.  Students 
enrolled in the non-military track curriculum represent a minority (35%) of the total 
student population on the Norwich University campus.  Its nearly 200 year tradition of 
preparing students for service and leadership is stated in the University’s mission 
statement as “qualifying students for high responsibilities resting upon a citizen of this 
free republic” (Schneider, 2005, p. ii).    
No monetary compensation was offered to participants in either group 
(intervention or control).  However, the research design included instruction in the TM 
technique (considered a $750 value).  To provide comparable value and to incentivize the 
control group members to complete both pre- and post-tests, participants in the control 
group were given extra credit for their participation in the pre- and post-test data 
collection.  One point of extra credit was awarded after successful completion of the pre-
test, and a second point of extra credit was awarded for the completion of the post-test.  
To achieve the target of 40 randomly-assigned participants (20 for the treatment group, 
20 for the control group), required by the study, an internal communications to faculty 
and students by Norwich University administration and the University President 
regarding the Building Resilience program and pilot research project were designed and 




Step 1 of the recruitment process involved building awareness of the 2-year study, 
Building Resilience: Reaching Excellence as a Military Professional.  An invitation for 
faculty, trustees, and student leader representatives to attend a dinner hosted by the 
university president was sent from the Office of the President to faculty and student 
representatives prior to the study launch.  Attendance at the dinner was optional.  The 
dinner was followed by a presentation by speakers about the study and the TM technique 
as well as a presentation by two soldiers who had both served in Operation Iraqi Freedom 
and Operation Enduring Freedom on their experiences with TM in relation to leadership 
resilience and PTSD. 
In step 2, the director of academic achievement and effectiveness, on behalf of the 
university president, sent an invitation, via email, to the Norwich study body to attend a 
student assembly on the topic of the study.  Attendance at the student assembly was 
optional.  The Norwich University president, faculty, administration, student leaders, and 
TM researchers as well as guest speakers from the military (veterans and active duty) 
who had presented at the faculty dinner were in attendance.  The same presentations were 
delivered. 
Recruitment.  All students who attended the assembly were briefed three times 
(i.e., via an email from the university president, presentation at the assembly by the 
university president, and by the author when reviewing the informed consent process) 
during the recruitment process that their participation was optional and that voluntary 
withdrawal from the study at any time would not result in any negative consequences.  At 
the conclusion of the assembly, an invitation was extended by the university president to 




session followed the presentations, during which students were provided an opportunity 
to address the presenters directly or to meet one-on-one with them to have their questions 
addressed.  The director of academic achievement and her staff were available 
immediately following the presentation, at a table in the back of the hall, to answer 
questions.  The director and her staff subsequently provided details of the study (e.g., 
study overview, blank copies of the informed consent forms) for prospective subjects to 
review and gathered contact and scheduling information from interested students via sign 
up-sheets.  
Sampling.  The list of available students, their schedules, and the schedule of 
time slots for orientation and pre-testing were then coordinated by the director of 
academic achievement and her staff.  This yielded a total of 38 students, each of whom 
received a confirmation email that included information about the location and time of 
testing.    
The initial design approved by the Pepperdine IRB called for random assignment 
of participants to the intervention or control group by the director of academic 
achievement after pretest data was recorded from the pool, based on their availability.  It 
is important to note that a change to the initial research design was precipitated by an 
executive decision by the University to offer TM instruction to all 38 emerging leaders 
that volunteered for the study after pre-test.  This had an impact on the design 
requirement of random sampling procedures for the study.  As a result, a design 
modification was presented to Pepperdine University’s IRB, and a second group of 
emerging leaders were recruited for the control group using the equivalent presentation 




Resilience program sponsors was in response to the demand of students to be selected for 
the intervention group, and in alignment with the broader objectives of the university to 
prepare resilient leaders.  The subsequent step of re-soliciting participants for the control 
group after the pre-test was completed consisted of presentations by Norwich faculty 
from the psychology department containing the same information about the study as the 
initial recruitment step, with the difference of two extra credit points offered to the 
control group for completion of the pre- and post-test phases as control group 
participants.  This re-recruitment step of control group volunteers yielded a total of 23 
emerging leaders volunteering as participants.  Three weeks after the initial pre-test data 
collection, a second pre-test data collection was conducted for the control group 
participants.  The same orientation, informed consent, and pre- and post-test procedures 
were followed.   
Instruction in the TM technique.  Instruction in the TM technique was provided 
after the study orientation and pre-test data collection were completed.  All TM 
instruction was provided by certified teachers from the David Lynch Foundation.  Those 
who delivered the TM instruction were required to provide certificates of completion of 
Human Subjects training as part of the Pepperdine University’s IRB process.  The study 
author participated in the orientation and data collection of pre- and post-test data for the 
intervention and control groups but not in any aspect of the procedures for recruitment, 
selection, scheduling, or delivery of the instruction.  
Human Subjects Rights and Consent Procedures 
The study involved no risk to human subjects and met criteria established by 




research that requires Expedited IRB review (U.S. Department of Health & Human 
Services, 1991).  The Pepperdine University IRB reviewed and approved the initial and 
subsequent revisions to the research proposal as exempt from review.  Norwich 
University’s IRB also approved of the research proposal, deferring to the Pepperdine 
University IRB guidelines in the event of any issues.  
The informed consent form (Appendix B) designed for this study was deemed 
compliant with federal human subjects rights guidelines and approved by the Pepperdine 
University IRB.  All Norwich University study participants who arrived for orientation 
and testing were, after signing in with positive identification, provided with an 
opportunity to read and review the informed consent form and to have any questions 
answered before testing commenced.  Participants were then provided an opportunity to 
sign the consent form, after which they were given a copy of the signed form for their 
records.  The orientation included an additional reminder that participation in the study 
was voluntary and that voluntary withdrawal from the study at any time would have no 
negative consequences. 
Data Collection and Recording Procedures 
All data collection and recording procedures were approved by the IRB of both 
Pepperdine University and Norwich University, and participants were treated in 
accordance with the standards of the IRB guidelines.  Both pre- and post-test data 
collection followed the same procedures, with the exception of informed consent review 
and execution in the pre-test.  In both pre- and post-test data collection, participants 
arrived individually at the designated locations (i.e., campus computer lab and conference 




received their unique random code assignment to protect confidentiality, completed the 
three instruments, and returned the completed CTI questionnaire to the study author.  
Because the control group participants were to receive 1 point of extra credit in exchange 
for the completion of participation in each of the data collection sessions (1 point for pre-
test and 1 point for post-test), a letter signed by the study author addressed to the 
student’s professor was provided that certified completion of testing and authorized extra 
credit. 
Study volunteers from both the intervention and control groups were scheduled 
for appointments for pre and posttest through email, with instructions concerning dates, 
on-campus testing facility, and times.  Each was scheduled with enough time to complete 
all three instruments at both pretest (prior to instruction of intervention group member in 
the Transcendental Meditation technique), and again at posttest after the completion of 
the 10-week study.  Data collection was administered by the study author in the 
designated locations on the Norwich University campus.   
The three instruments were administered in random order to maximize the 
processing of students who were scheduled to arrive at the lab at 15-minute intervals.  
Participant data collection in both pre- and posttests took place with upwards of 7 other 
participants in the room at any one time.  The testing took approximately 30 minutes per 
participant.  The posttest occurred during the University’s finals week, a time of 
maximum stress for students.   
TM Instruction 
The protocol for instruction in TM calls for delivery by certified teachers.  For 




instruction in the TM technique was provided under the auspices of the TM organization.  
Instruction followed a 7-step protocol that is universally used.  
The first step is a 90-minute introductory lecture that offers a review of scientific 
research on the benefits of regular TM practice.  The second step is a 90-minute 
preparatory lecture that provides a review of the mechanics and origins of the TM 
technique.  These two steps are presented in a group setting.  The third step is an 
individual interview with the TM instructor so that he or she can gather basic information 
from the student to aid in the personalization of instruction.  The fourth step, which 
occurs within a day or two of the interview, is an individual instruction meeting of about 
90 minutes for the purpose of learning the TM technique.  The fifth through seventh steps 
are as follows: There are three 90-minute “checking” sessions on consecutive days, 
beginning the first day after instruction.  On the first “checking” day, verification of the 
correctness of the practice and further instruction takes place.  On the second “checking” 
day, student understanding of the mechanics of the TM technique is reviewed by the 
instructor in light of the personal experiences of the students.  On the third “checking” 
day, an understanding of the mechanics of the development of higher states of 
consciousness through the TM program is presented by the instructor, as well as a recap 
of the material presented in the first lecture, and general points for maintaining regularity 
of the practice.  
Data Process and Analysis 
For each variable, intra-group correlations, means, and standard deviations were 
calculated.  Then the data were analyzed for normality as a requirement for analysis of 




covariance (MANCOVA).  The effects of TM practice on each of the three measures of 
SA capacity were analyzed, using ANCOVA of post-test scores, with pre-test scores as 
the covariate.   ANCOVAs were performed on all the data.  Correlation matrices among 
measures were computed for pre-test, post-test, and change scores.  Within- and between-
group correlations, as well as for all participants in both groups, were computed.  Wilks’ 
Lambda-adjusted probabilities were used for the correlations because they are appropriate 
for evaluating small numbers of correlation coefficients.   
Assumptions 
The following assumptions were made:   
1. Sample groups are representative of their populations. 
2. Participants in the TM intervention group practiced TM twice daily (20 minutes 
each) over a 10-week period.  (At the conclusion of the study, a survey was 
provided to intervention group participants on which to enter the estimated 
frequency of meditation practice per week for the entire study and for the 
previous week.  These data were used to create the covariate of Average TM per 
Week used in the MANCOVA analysis). 
3. Control group participants did not practice meditation techniques; rather, they 
participated in their usual routines. 
4. Participants truthfully and accurately responded to the instruments. 
Limitations 
Participants of this study were emerging leaders attending a military college 




programs.  As such, the results cannot be generalized beyond the specific populations 
from which the samples are drawn.  Additional research in various settings with a variety 
of participants is needed to be able to make generalizations.  
 
Methodological Issues 
The following section addresses methodological issues that were essential to the 
results of this study including reliability, validity, bias, and representativeness of the 
sample.  
Reliability.  Reliability addresses the consistency of measurement, and the extent 
to which the results can be replicated using the same measurements with different 
samples within the same target population (Sandoval, 2005).  Reliability was addressed 
by the use of tested instruments and methods.   Published reliability scores for the Trail 
Making Part B instruments is .78 (Giovagnoli, 1996), .91 for the Wisconsin Card Sort 
Test (Ozonoff, 1995), and a range from .85 to .59 for each of the main subscales of the  
Constructive Thinking Inventory . The instruments selected for this study were intended 
to measure SA capacity versus SA (Epstein, 2001).   The procedures used to administer 
the instruments were similar to those procedures that have been tested and most widely 
accepted by cognitive researchers from published studies.   
Validity.  Validity refers to how closely the measures are to what is intended to 
be measured.  Internal validity is concerned with knowing that independent variables 
(i.e., regularity of TM practice in this study) really affected changes in the dependent 
variables (i.e., changes to perception capacity, comprehension capacity, and projection 




possible covariates such as Median TM Practice and service (military leadership training 
track versus civilian leadership training track) across both intervention and control 
groups.  These covariates were included as variables in the analysis to control for their 
possible effects.  In addition to controlling for effects of covariates, precautions were 
made for consistent procedures throughout the testing within each sample group such the 
use of verbatim instructions read aloud by the study author to each of the subjects in both 
pre- and posttests.  Each subject was also consistently requested to check for complete 
entries on all items of the Constructive Thinking Inventory, a pen and paper test, in order 
to avoid invalidating results.  External validity is determined by whether results can be 
generalized to other situations and populations.  External validity was addressed by 
obtaining sample groups from the actual population from which outcomes were 
generalized (e.g. emerging leaders in military training operating under high levels of 
stress).  
Bias.  Based upon extensive exposure to the research on the Transcendental 
Meditation technique, the researcher of this study conducted this study with 
preconceptions of intended outcomes.  Possible effects of internal bias in the study was 
mitigated by (a) reviewing data sampling and collection procedures with external 
researchers such as the Principal Investigator of the larger Building Resilience study; (b) 
suspending data analysis until all data from all sample groups was collected; and (c) 
using procedures for anonymous coding of scores in data collection and evaluation steps.    
Representativeness of the sample.   Representativeness was addressed in the 
selection of sample group populations by first identifying a pool of candidates from 




place.   As stated earlier, a design change introduced by the study sponsors after the 
commencement of data collection required the re-solicitation of subjects and the need to 
drop random assignment into the intervention and control groups from the study design.  
However, subject demographics in the study were representative of the larger population 
of emerging leaders at Norwich University i.e., distribution of male and female emerging 
leaders in the sample relative to the University’s total student population. 
Summary 
The intention of this study was to explore the impact of a nontraditional 
intervention through an experiment to test the hypothesis that regular practice of the 
Transcendental Meditation technique improves SA capacity in emerging leaders.  In this 
10-week study, pre and posttest data was collected from two groups:  an intervention 
group who received instruction in the Transcendental Meditation technique, and a control 
group who did not receive an intervention.  This researcher’s hope was to provide an 
empirical evaluation of the potential impacts of this particular intervention and to provide 
a bridge in NDM and OD researchers’ efforts in understanding the multiple factors 
underlying leadership resilience and proven methods to improve SA, an antecedent to 
judgment and decision making under stress.  In the following chapter, data collected from 
subjects in pre- and posttests are analyzed in an effort to determine impacts as well as 
discuss their implications.  A summary of findings and recommendations for future 




Chapter 4: Results 
This chapter presents the results of the data analysis.  The chapter contains two 
main sections.  The first section concerns the data screening process used to prepare the 
data for analysis.  The second section presents the results of the data analysis.  The 
chapter concludes with a summary.  
Data Screening and Preparation 
This section describes the steps taken prior to analyzing the data, as well as the 
preliminary analysis to explore the nature of the variables as preparation for conducting 
specific statistical techniques that address the research questions.    
Data from pre- and posttests for the Trail Making Part B, Wisconsin Card Sort 
Test, and Constructive Thinking Inventory were collected for analysis.  Before any 
statistical analyses were performed, the pre- and posttest data for Trail Making Part B 
(auto-generated by the software), Wisconsin Card Sort Test (reports provided by the 
software) and Constructive Thinking Inventory (manually scored pen and paper test) 
needed to be processed and entered into the SPSS statistical software.    A computerized 
version of the Trail Making Part B and Wisconsin Card Sort Test was administered, 
which removed common inter-rater reliability problems and difficulties that can arise, 
especially due to the complicated nature of the Wisconsin Card Sort Test scoring system.  
All responses on the Constructive Thinking Inventory questionnaire, as well as scores 
from the other tests, were manually entered into the SPSS program and double-checked 
for accuracy. 
Missing data.  Screening of the data showed that there were no missing data in 




intervention group, and a 26% attrition rate in the control group.  Specifically, 17 men 
and 1 woman dropped out of the intervention group, and 7 men dropped out of the 
control group.  
Outliers.  To identify outliers, boxplots were used for all dependent variable data 
to prepare the normal dataset required by the ANCOVA and MANCOVA analyses per 
recommendations by Pallant (2007) in the SPSS manual.  The suggested approach for 
addressing outlier data involves assigning to each case one score more or less than the 
next extreme score, depending on the direction of the mean.  This method considers the 
direction from the mean without disproportionately influencing the fitted model (Goia, 
Isquith, Guy, & Kenworthy, 2000).  Using this approach, data were brought within 
acceptable ranges (skewness and kurtosis values between 1 and -1) for meeting 
requirements to perform statistical analysis.    
Normality. Multiple Analysis of Variance (MANOVA) and Multiple Analysis of 
Covariance (MANCOVA), statistical analyses used in this research, require normal 
distribution of scores on the dependent variable (Pallant, 2007).  After resolving outlier 
data, normality was confirmed by determining skewness and kurtosis values in SPSS.  
Skewness, or the symmetry of the distribution, provides information on the clustering of 
the distribution around high and low values.  Positive skewness values indicate scores 
clustered to the left, at the low values.  Negative skewness values indicate a clustering of 
scores to the left, at the high values.  Kurtosis, or the “peakedness” of the distribution, 
provides information about the clustering of the distribution.  Positive kurtosis values 
indicate that the distribution is clustered in the center, with long thin tails.  Kurtosis 




extreme).  After addressing outliers, as discussed above, the skewness and kurtosis values 
indicated normal distributions for the variables.  The following section presents 
preliminary data analysis of normal data. 
Preliminary Data Analysis  
During this step, data were processed and analyzed to test the hypotheses.  The 
data analysis is discussed further in the section following results of the hypothesis tests.  
This step also includes a post-analysis that explores effects of variables and combinations 
of sample groups that are not considered in the main analysis. 
Sample demographic statistics.  The sample (N = 35) was distributed as follows:  
TM intervention group (n = 18), and a control group (n = 17).  Participants in both groups 
ranged from 18 to 22 years in age, with a mean of 20.43 years and a standard deviation of 
1.119.  Men comprised 83% of the sample and women comprised 17%, which 
approximates the male-to-female ratio of the student population at Norwich University.  
The percentage of military service leaders in each of the two groups was 89% in the 
intervention group, and 59% in the control group, respectively.  No statistical 
significance was observed for military services as a factor in the analysis of variance 
between intervention and control groups (p=.266).   Gender was not a significant factor 
for improved scores (p=.095). 
Regularity of TM Practice.  In the intervention group, the median TM practice 
of participants was 12 times per week.  Table 7 summarizes the distribution of meditation 






Average TM Practice of the Intervention Group (n =18) 
 Average TM Practice Between Pre- and Post-Tests n 
   
 2 times / day, 5 to 7 days a week 1 
 2 times / day, 3 to 5 days a week, and at least  
   1 time the other days 
7 
 1 time / day, 5 to 7 days a week 2 
 1 time / day, 3 to 5 days a week 3 
 Less than 1 time / day, 3 to 5 days a week 1 
 Occasionally 3 
   
The following presents general univariate descriptive statistics along with 
ANOVA tests comparing sample group means.  All descriptive statistics were calculated 
using raw scores for each measure.   
Descriptive statistics by instrument across both groups.  Table 8 reflects pre- 
and posttest score descriptive statistics across both groups for the Perception capacity 
measure (Trail Making Part B).  Note that all scores were normally distributed (skewness 
and kurtosis between 1 and -1) meeting requirements for statistical analyses. 
Table 8 
Descriptive Statistics for Perception Capacity Measure: TMPB (N =35) 
      Skewness Kurtosis 
Measure N Min. Max. M SD Statistic SE Statistic SE 
          
Time_Pre 35 37000 67300 56634.29 9089.72 -.678 .398 -.516 .778 
Errors_Pre 35 0 3 1.03 1.098 .790 .398 -.651 .778 
Time_Post 35 28500 78400 55014.29 11596.1 -.003 .398 .044 .778 
Errors_Post 35 0 6 1.54 1.884 .965 .398 -.395 .778 
          
 
Next, Table 9 summarizes pre- and posttest score descriptive statistics across both 




normally distributed (skewness and kurtosis between 1 and -1), a requirement for both 
ANOVA and MANCOVA analyses. 
Table 9 
Descriptive Statistics for Comprehension Capacity: WCST (N =35) 
  .    Skewness Kurtosis 
Measure N Min Max. M SD Statistic SE Statistic SE 
          
Total Correct_Pre 35 47 58 53.14 3.423 -.591 .398 -.902 .778 
Total Errors_Pre 35 6 17 10.86 3.423 .591 .398 -.902 .778 
Perseverative 
Responses_Pre 
35 3 10 6.0 2.169 .715 .398 -.730 .778 
Perseverative 
Errors_Pre 
35 3 10 5.80 1.997 .833 .398 -.375 .778 
Nonperserverative 
Errors_Pre 
35 2 10 5.31 2.423 .662 .398 -.430 .778 
Conceptual Level 
Responses_Pre 
35 39 58 51.14 5.611 -.894 .398 -.267 .778 
Total 
Correct_Post 
35 53 60 55.97 1.723 .010 .398 .029 .778 
Total Errors_Post 35 4 11 8.03 1.723 -.010 .398 .029 .778 
Perseverative 
Responses_Post 
35 3 6 4.20 .964 .618 .398 -.393 .778 
Perseverative 
Errors_Post 
35 3 6 4.20 .964 .618 .398 -.393 .778 
Nonperserverative 
Errors_Post 
35 1 8 4.03 1.823 .542 .398 -.333 .778 
Conceptual Level 
Responses_Post 
35 51 60 54.91 2.442 .092 .398 -.721 .778 
          
 
Table 10 reflects pre- and posttest score descriptive statistics across both groups 
for both of the Perception capacity measure (Trail Making Part B).  Note that all scores 
were normally distributed (skewness and kurtosis between 1 and -1), required for 





Descriptive Statistics for Projection Capacity: CTI (N =35) 
  .    Skewness Kurtosis 
Measure N Min Max M SD Statistic SE Statistic SE 
Pre          
Global Constructive 
Thinking 
35 80 132 100.2 12.762 .405 .398 -.475 .778 
Emotional Coping 35 52 112 80.89 14.712 -.001 .398 -.536 .778 




35 9 30 17.63 5.259 .310 .398 -.107 .778 
Categorical 
Thinking 
35 23 60 42.74 9.144 -.459 .398 -.437 .778 
Esoteric Thinking 35 15 42 29.54 7.326 .316 .398 -.404 .778 
Naïve Optimism 35 39 62 50.17 6.252 -.073 .398 -.962 .778 
          
Post          
Global Constructive 
Thinking_ 
35 70 129 101.94 12.877 -.394 .398 .072 .778 
Emotional Coping 35 59 113 84.09 13.096 -.269 .398 -.329 .778 




35 7 27 17.43 5.198 .062 .398 -.628 .778 
Categorical 
Thinking 
35 23 61 43.40 9.169 -.162 .398 -.211 .778 
Esoteric Thinking 35 14 50 28.60 8.928 .770 .398 .100 .778 
Naïve Optimism 35 33 66 51.23 7.100 -.281 .398 .135 .778 
 
Descriptive statistics for tests between groups.  Table 11 presents the means 
and standard deviations for each SA measure between the intervention and control group. 
Overall descriptive statistical findings show that the intervention group had the highest 
mean score compared to controls for the total time to complete Perception capacity 
measure (Trail Making Part B), with both groups increasing in total error scores between 
pre- and posttest.   Both intervention and control group Comprehension capacity scores 
improved somewhat between pre and posttest.  Lastly, the Projection capacity (Wisconsin 
Card Sort Test) mean scores for the intervention group improved in the expected 




Emotional Coping—as compared to controls.   The statistical analysis between groups 
factoring for regular TM practice as a covariate between groups follows.  
Results of Statistical Analysis  
The following presents the statistical analyses on study data using Multiple 
Analysis of Covariance (MANCOVA), with GROUP (intervention and control) as the 
“between” factor and Average TM Practice as the covariate.  ANCOVAs analyzed 
contribution of individual variables to the effect.   
Table 11 
Means and Standard Deviations Between Groups 
SA 
Element 










































































































































































































































































































































































































Perception capacity measure (Trail Making Part B).  Table 12 shows 
significant effects for the covariate (Average TM Practice) and Group for completion 
time, but no significant change in number of errors for either group.  Time to complete 
the Trail Making Part B decreased for the intervention group, but not for the control 
group, p=.033.   
Table 12 











































































Table 13 presents MANCOVA results for the Comprehension capacity measure 
(Wisconsin Card Sort Test) between groups.  There were no statistically significant 
changes between the intervention and control groups from pretest to posttest for any of 
the variables.   
Table 13 








































































































































         









































Wisconsin Card Sort Test variables included total number correct, total number of 
errors, number of perseverative responses, number of perseverative errors, total number 




Table 14 presents MANCOVA results for the Projection capacity measure 
(Constructive Thinking Inventory) between groups.  There were statistically significant 
changes between the intervention and control groups from pretest to posttest for Global 
Constructive Thinking (p=.047) and Emotional Coping (p=.038) scales, with no 
significant changes between groups for the remaining subscales of Behavioral Coping, 
Personal Superstitious Thinking, Categorical Thinking, Esoteric Thinking, and Naïve 
Optimism. 
Table 14 
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The discussion and implication of study findings follows in this section after a 
review of the implications of findings on study hypotheses presented in null form along 
with test statistics.   
Results of Hypothesis Tests 
Two out of the three measures of SA capacity (i.e., Perception and Projection 
capacity measures) showed statistically significant results.  The results of the hypothesis 
test are provided in Table 15.   
Table 15  
Hypothesis Test Results 




Hypothesis   
There is no relationship between regular (twice 
daily) practice of Transcendental Meditation 
(TM) and situation awareness (SA) capacity 
measures (Perception, Comprehension, 
Projection). 
 
Data partially supports the 
hypothesis for Perception 
(Time, p=.033), and Projection 
(Global Constructive 
Thinking, p=.047), Emotional 
Coping (p=.038). 
  Sub-Hypothesis 1A  
There is no relationship 
between regular (twice daily) 
practice of TM and SA 
Perception capacity 
measures, as compared to 
control group. 
  
Data partially supports the 
hypothesis (Completion Time, 
p=.033). 
  Sub-Hypothesis 1B  
There is no relationship 
between regular (twice daily) 
practice of TM and SA 
Comprehension capacity 
measures, as compared to a 
control group. 
  
Data does not support the 
hypothesis. 
  Sub-Hypothesis 1C  
There is no relationship 
between regular (twice daily) 
practice of TM and SA 
Projection capacity 




Data partially supports the 
hypothesis (Global 
Constructive Thinking, 






Findings Related to the Hypothesis 
A summary of the study’s overall findings is presented in Table 16.  
Table 16  
Summary of Results: Development of SA Capacity Measures 
Measure Expected Direction 
from Pre- to Posttest 
Actual Study Results 
 







Time: Decrease (p < .038) in 
TM Group*;  Increase 
(Controls) 
Errors:  Slight increases in 
both groups (ns), possibly 
due to the instrument’s 
sensitivity to distractions of 


















Both groups increased and 
decreased according to 
expected values between 
pre- and post-tests, with no 
significant changes observed 
between groups. 
Projection: CTI 
Global Constructive Thinking 
Emotional Coping 
Behavioral Coping 
















TM Group increased in both 
Global Constructive 
Thinking (p = .047) and 
Emotional Coping (p = 
.038), as compared to 
controls.  All other variables 
increased or decreased in 
direction of expected values. 
 
Perception capacity findings.  The MANCOVA results for Level 1 SA 
Perception capacity revealed an improvement for the intervention group compared to the 




(p < 0.05) difference in the time variable (total time to complete the test) at post-test 
between the TM group and the control group (p = .033).  No significant difference was 
found between the two groups for total errors at post-test.  The results for differences 
between the TM intervention group and the control group for TMPB completion time are 
depicted in Figure 7.   One possible explanation of increases in post-test mean scores for 
completion time for the control group is the increased schedule demands on subjects 
during finals week at Norwich University leading to higher stress levels.  Posttest data 
collection for this study was scheduled and completed during finals week.  Similar 
instances of comparisons between TM intervention groups and controls tested during 
finals week with decreased performance by the control group have been documented, 
such as the study on the effects of Transcendental Meditation on brain functioning and 
stress reactivity in college students (Travis et al., 2009).     
 






































A significant decrease in performance by the control group in comparison to the 
TM intervention group was not observed in the other two tests.  The following results 
from the SA Level 2 measure of Comprehension capacity is a case in point. 
Comprehension capacity findings.  Figures 8 and 9 present results of pretest and 
posttest Comprehension score differences for intervention and control groups, 
respectively.   The results of the MANCOVA analysis show no significant effects for the 
covariate median TM per week with Group as the “between” factor.  Scores for both 
groups changed in expected directions, with no statistically significant improvement. 
 
Figure 8.  Differences within TM group: SA Comprehension measures (WCST). 
Directionally, differences in scores from pretest to posttest within each group 
changed in the expected direction for improvement to have occurred.  Specifically, both 
groups increased total correct responses; decreased total number of errors; decreased 
perseverative responses (reflecting an increased ability to inhibit the tendency to persist 
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determine the new, correct sorting principle); decreased non-perseverative (i.e., 
unambiguous) errors, and increased conceptual level responses (reflecting insight into 
correct sorting principles). 
 
Figure 9.  Differences within control group: SA comprehension measures. 
For the WCST, the Wilks’ Lambda for the variable Average TM per week was p 
= .255, for the variable Group, the p value was p = .166.  There was no statistical 
significance, and therefore not a true change, difference, or improvement.  Possible 
explanations for these results include chance, the passage of time (maturation), or 
requirement of a larger group to see a statistically significant effect size with this 
instrument.   
Projection capacity findings.  Data from the Level 3 SA Projection capacity 
scores (CTI) are presented below in Figure 10.  The MANCOVA results for projection in 
Figure 10 indicate a significant difference (p < .05) between the TM group and the 


























emotional coping, p = .038), with TM Median per Week as the covariate and Group as 
the “between” factor.  No significant differences were found between the remaining five 
scales.  Wilks’ Lambda for median TM week is .226 (partial Eta squared) and for Group 
is .119 (partial Eta squared).  
 
Figure 10.  Differences within TM group: Projection measures (CTI).  
A possible explanation for a statistically significant improvement in the Global 
Constructive Thinking (GCT) scale is that this scale is a broad bipolar scale that includes 
items from all of the main scales except esoteric thinking.  Chapter 3 included the 
statement by the developer of the instrument that subjects with high scores on Global 
Constructive Thinking are flexible thinkers who can adjust their behavior to appropriately 
meet the requirements of different situation (Epstein, 2001).  Higher GCT scores between 
pre and posttest could therefore reflect an improvement in Level 3 SA in the TM 
Intervention group, pointing to an improvement in leadership resilience.  The Emotional 





















than any of the other scales.  The control group showed no change between pre- and post-
test on the constructive thinking scale or for the emotional coping subscale (Figure 11). 
 
Figure 11.  Differences within control group: Projection measures (CTI)  
Differences between groups from pre- to post-test measures for each of the two 
groups are highlighted for Global Constructive Thinking (Figure 12) and Emotional 
Coping (Figure 13).  In the intervention group, statistically significant improvement 
(p=.047) was measured in the difference between pretest and posttest scores, as compared 






































Figure 12.  Differences between groups: Global constructive thinking (CTI)  
Similarly, the intervention group revealed statistically significant improvement 
(p=.0387) between pretest and posttest scores, as compared to control group measures 
post-test means, which increased but with scores that were not statistically significant.  
 
Figure 13.  Differences between groups: Emotional coping (CTI). 
Both intervention and control groups had increased emotional coping scores 
between pre- and post-test; however, the improvement for the control group was not 
statistically significant.  
Summary 
This chapter examined the impact of the regular practice of Transcendental 
Meditation technique on the development of SA capacity in a sample of 35 emerging 
leaders at Norwich University.  Specifically, it analyzed the impact of regular practice of 
TM as an intervention to develop the three elements of SA defined as:  (a) perception 

















Analysis of primary source data collected in pre and posttests for a sample (N=35) 
divided into an intervention group instructed in the TM technique (n=18) and a control 
group (n=17) revealed statistically significant improvements in pre- and post-test scores 
in perception capacity (p=.033) and projection capacity (p=.047, p=.038) using a 
MANCOVA analysis between groups with Average TM Practice as the covariate.  An 
analysis of the military service vs. civilian status variable as a covariate was not a 
significant factor in the differences between intervention or control groups for any of the 
three tests. 
These analyses document the occurrence of important changes in emerging 
leaders in this exploratory study, and that Transcendental Meditation as an intervention to 
improve SA, an element of leadership resilience had strong correlations with, and 
explanatory improvements in two of the three measures of SA tested.  While not 
implying causality, the direction and strength of the findings were promising, and 
sufficiently addressed the study’s two research questions.  The specific meanings and 
implications of these results for developing SA capacity relevant to leadership resilience, 





Chapter 5: Discussion 
This chapter presents a summary of the study as well as conclusions and 
recommendations.  The chapter begins with a summary of the study, including a 
restatement of the study’s purpose, objectives, research questions, and methodology.   
Limitations of this research study are presented, as well as contributions of the study’s 
findings to the literature. The chapter concludes with recommendations for future 
research.   
Summary of the Study 
The development of resilience is of critical importance to leaders in high-demand 
settings.  Sustained levels of stress, workload, and fatigue have been shown to contribute 
to SA impairment or debilitation, which can negatively affect a leader’s judgment and 
decision making leading to errors.  Empirical data directing leaders to practices such as 
meditation for developing SA capacity is a recent occurrence.  However, research on the 
effects of meditation practices on cognitive improvement has been published in peer-
reviewed journals for the past 40 years, particularly in the area of cognitive development.  
Using a multi-discipline approach, this exploratory study was designed to explore the 
components of leadership resilience and situation awareness from the perspectives of 
NDM and OD, and to test the effects of a well-researched and novel intervention on the 
development of SA capacity. 
Purpose statement, objectives, and research questions.  The purpose of this 
research study was to determine whether the SA capacity in emerging leaders can be 




“hard measures” of the three elements of SA capacity, i.e., perception, comprehension, 
and projection.  
The objectives of the study were to (a) introduce the construct of SA from the 
cognitive sciences for applied use in the field of OD and Change, (b) introduce a 
cognitive model from ancient Vedic Science (the study of consciousness) and relevant 
research on the Transcendental Meditation technique as a means of exploring the 
development of cognitive capacity, (c) test a hypothesis regarding the regular practice of 
TM and improved SA capacity through a 10-week experiment with emerging leaders, and 
(d) to extend the existing model of SA (Endsley, 1995c) to incorporate development of 
consciousness as a factor (or not, depending on the outcome of the empirical study). 
 The study addressed two research questions.  What is the relationship, if any, 
between the regular (twice-daily) practice of Transcendental Meditation and the 
development of SA capacity in emerging leaders?  Based upon research study findings, is 
the TM technique a potentially viable intervention for leadership resilience programs 
aimed at developing SA to improve judgment and decision making under stress?  The 
research methodology for this quantitative study is described next. 
Study methodology.  The study employed the use of two established measures of 
executive functioning (Trail Making Part B and Wisconsin Card Sort Test) and one 
established measure of emotional intelligence (CTI).  These measures were selected for 
their high reliability, validity, and fit with regard to the variables of interest.  After 
random assignment was precluded by modification to the original design, the sample of 




The study took place at the oldest military college in the US, Norwich University, 
over a 10-week period.  Data collection and recording were in compliance with IRB 
guidelines from both Norwich and Pepperdine Universities.  Data were analyzed using 
standard statistical methods, including ANOVA, ANCOVA, and MANCOVA. 
The major findings of the study.  There were two major findings from this 
study.  Following the presentation of these findings, an analysis of their relationship to 
the existing literature is described. 
The first significant finding addressed the study’s first research question:  “What 
is the relationship, if any, between the regular (twice daily) practice of Transcendental 
Meditation and the development of SA capacity in emerging leaders?”   This study found 
statistically significant improvements in measures of two of the three elements of SA 
(Level 1 SA or perception, and Level 3 SA or projection) in the intervention group, as 
compared to controls.   As stated previously in Chapter 4, completion time for 
intervention group members increased by almost 10%, while the control group decreased 
by 5% over the 10-week period.  Two of the key scales of the Level 3 SA capacity 
measures, Global Constructive Thinking and Emotional Coping also showed statistically 
significant improvement in the intervention group, as compared to controls, which did 
show statistically significant improvements over the same time period.  There was no 
statistical improvement in the Level 2 SA measure for comprehension.  Given the 
preponderance of positive development among two of the three measures of SA, and 
support for two of the of the three sub-hypotheses, the study’s author reasonably 
concludes that Level 1 and Level 3 SA is improved as a result of regular TM practice.  




statistical significance is typical for improvements in perception (Banquet & Lesevre, 
1980; Beresford, Jedrczak, Toomey, & Clements, 1983; Holt, Caruso, & Riley, 1978) and 
constructive thinking (Orme-Johnson, Wallace, Dillbeck, Alexander, & Ball, 1981; So & 
Orme-Johnson, 2001) in student populations.  The research on TM also points to 
significant improvement in Level 2 SA comprehension and problem solving (Dillbeck et 
al., 1986; Gelderloos, Lockie, & Chuttoorgoon, 1987; Jedrczak, 1984; Schecter, 1977), 
although this study did not find significant change in Level 2 SA measures (WCST) in 
either group.  This finding is discussed further in the limitations of the study and 
recommendations for future research.  
The second major finding of the study addressed the second research question:  
“Based upon research study findings, is the TM technique a potentially viable 
intervention for leadership resilience programs aimed at developing SA to improve 
judgment and decision making under stress?”  The statistically significant data (p levels 
ranging from .033 to .047) for improvement of SA capacity in two of the three measures 
supports the hypothesis that regular practice of the TM technique develops SA capacity 
in emerging leaders in the Building Resilience program at Norwich University.  
Therefore, statistically significant increases in two of the three measures strongly 
supports directionally correct research in support of TM as an intervention worthy of 
future consideration in leadership resilience programs aimed at developing SA.   
At a general level, this finding also contributes to the extension of the SA model 
with the proposed new factor, the development of consciousness, for future research and 
validation within the NDM community.  This finding is significant as it contributes much 




At a more specific level, the finding of a direction relationship between two of the 
three elements of SA capacity and regular practice of the Transcendental Meditation 
technique in emerging leaders supports a small, growing body of empirical evidence 
involving the impact of meditation practices and leadership resilience (Jha et al., 2010; 
Rees & Leffler, 2008; Rosenthal et al., 2011).  This study finding also provides new 
information in two areas:  (a) SA can be measured in leadership settings where high-
demands and stress present conditions with a high likelihood of impacting leaders’ SA, 
and (b) the novel approach for measuring SA capacity using Transcendental Meditation is 
transferrable to leadership resilience programs within organizational settings (not 
requiring expensive and time-consuming simulation and measurement). 
 In sum, this study offers clear, strong, statistically supported findings in two of 
the three measures as well as a viable methodology for measuring the improvement of SA 
capacity in leaders.  Additionally, the intact delivery modality for measuring SA capacity 
is a promising idea worthy of additional research and consideration as an OD intervention 
for leaders in settings characterized by high complexity, high uncertainty, and continuous 
change.  Before exploring how this study’s findings relate to existing literature and future 
research, the general conclusions of the study are summarized, followed by a discussion 
of the limitations of the study. 
Summary of General Conclusions 
The following is a summary of the general conclusions that are supported from 




1.  Emerging leaders who practiced the TM technique over a 10-week period 
improved Level 1 SA capacity (perception) scores by 9% (p=.033), as compared to 
controls, whose scores decreased by 4.5%.    
2.  Emerging leaders who practiced the TM technique over a 10-week period 
improved Level 3 SA capacity (projection) as measured by Global Constructive Thinking 
(p=.047) and Emotional Coping (p=.038), as compared to controls, who did not reflect a 
statistically significant change. 
3.  Service status of the emerging leader (military or civilian training track) was 
not a significant factor for improvement in either intervention or control group. 
4.  For emerging leaders at Norwich University, the Transcendental Meditation 
technique is positively correlated with improvements in Level 1 and Level 3 SA 
(perception and projection).  
5.  Data from the study partially support the addition of the Transcendental 
Meditation technique as a factor of improving two of the three elements of SA capacity.   
Limitations of the Study 
Generalizability of findings.  Given that this study is the first attempt to explore 
the effects of Transcendental Meditation on the development of SA capacity in emerging 
leaders in a military training program, it should be noted that the conclusions should not 
be generalized outside the framework of the research design and methodology until the 
results have been repeatedly validated by future studies.  The following is a list of 





1.  Sample group:  results should not be generalized to sample groups other than 
those used in this study.   
2.  Self-selection versus random assignment of groups:  Changes in research 
design imposed by constraints introduced by research sponsors required two separate 
recruitment processes, with pre-test data spaced 3 weeks apart for the intervention group 
and the control group.  Both groups ended up with self-selecting group members versus a 
randomly assigned sample, which may have affected results.   
3.  Simulated environment:  Interpretation of results should consider that the 
environment of measuring changes due to the effects of the intervention on SA capacity 
in emerging leaders at Norwich University did not allow results to reflect the influence of 
factors that exist in a natural environment, such as stress and workload.  Stress and 
workload associated with a high demand academic setting were approximations of 
naturalistic settings under which executive judgment and decision making under stress 
are conducted.  This may have affected results.  
4.  SA measures:  The results of this study do not intend to encompass SA and 
decision making under stress in general.  Rather, the results are intended to address the 
specific measures that address SA capacity and the challenge represented by stress levels 
on SA, judgment, and decision making at Norwich University. 
5.  Regular practice of TM by intervention group subjects:  The study was based 
on the assumption of regular (twice daily) practice of TM by members of the intervention 
group.  Fifty percent of the intervention group sample was not able to fit in twice daily 
meditation practice due to schedule demands and constraints.  Interpretation of results 




addressed in future phases of the multi-year Building Resilience study at Norwich 
University, of which this research study was a component in the pilot phase. 
6.  Impact of retention on sample size:  Due to various and conflicting demands of 
academic schedule commitments and the scheduling of posttest data collection during 
finals week, 43% of the TM intervention group and 26% of the control group were not 
present for posttest measures.  This limitation in design protocol has been incorporated 
into future phases of the Building Resilience research study at Norwich.  A larger sample 
size on which to base the analysis may also have provided different results. 
7.  Comprehension measure:  Results from the tests of the sub-hypotheses failed 
to show the expected result for the directional effect of regular practice of TM 
comprehension scores (Level 2 SA).  Results for insignificant changes in the 
comprehension data could have been due to a larger size of sample required to observe an 
effect required by the Wisconsin Card Sort Test (Cohen, 1988).  Another reason may be 
that a 10-week test-retest interval is insufficient to see a statistically significant change in 
neurologically normal adults using the Wisconsin Card Sort Test (Collie, Maruff, Darby, 
& McStephen, 2003).  Future studies should continue to research high reliability 
measures of dynamic problem solving by (a) replicating the study using the identical 
three tests to verify results, and (b) substituting different real-time comprehension tests 
for WCST.  Possible Level 2 SA comprehension measures of executive cognitive 
processes from the literature that could be explored as substitutes for the WCST include 
the California Card Sort Test (Beatty & Monson, 1996), the Behavioural Assessment of 
Dysexecutive Syndrome (BADS), and the Hayling Brixton tests, developed to assess 




planning and self-directed organization, temporal judgment, set shifting, inhibition of 
established responses, and novel problem solving (Manchester et al., 2004). 
With the study’s methodology, findings, and limitations described, its relationship 
to the existing body of literature is presented here. 
Findings Related to the Literature 
This study involves a novel approach for developing SA capacity to improve 
executive judgment and decision making under stress as a means to build leadership 
resilience.  As such, this study extends the literature in four areas: (a) it is one of the first 
studies of the development SA capacity, using TM, in the military college setting; (b) it is 
the first quantitative study grounded in NDM theory using meditation as an intervention 
to develop SA; (c) it is the first study to propose the factor of the development of 
consciousness, using TM, as an extension of the SA model (Sandoval, 2005); and (d) it is 
the first study to integrate constructs from NDM on decision making under stress, 
organizational culture change from OD, and research on developing SA using TM.  Each 
of these areas is discussed in greater depth here.    
Research on the development SA capacity, using TM, in the military college 
setting.  This study was a component within the pilot phase of a larger, multi-year study 
entitled, Building Resilience: Reaching Excellence as a Military Professional, involving 
the study of the effects of Transcendental Meditation as a technique for developing 
adaptive, competent leaders. The focus of this research study design, centered on the 
construct of SA and its novel measurement approach, enabled the measurement of the 
three elements of SA as defined by Endsley (1995c).  As described in Chapter 2, although 




remained largely within the field of NDM and its areas of study.  By introducing the 
framework and novel approach to the measurement of SA to a broader leadership 
audience, a construct familiar to most military personnel (Orasanu & Backer, 1996) 
advances interest in developing leadership resilience including other military colleges, 
within the larger population of the U.S. military, and the leadership resilience literature.  
As stated in Chapter 1, leadership resilience is a topic of great concern within the U.S. 
military (Millerrodgers, 2010) and has equally relevant potential for application with 
leaders engaged in organizational change in environments characterized by uncertainty, 
complexity, and stress (Heifetz et al., 2009). 
Quantitative study grounded in NDM using meditation as an intervention to 
develop SA.  The literature to date on the development of SA centers almost entirely on 
the interventions of training and simulation.  Mindfulness meditation programs have 
begun to be introduced into the wildland firefighting community (Saveland, 2011); 
however, no quantitative research has been undertaken to measure the effects of 
meditation on the development of SA in the NDM community.  Researchers in the NDM 
community have expressed an interest in results and methodology of this study for 
application in other critical incident professions and high reliability organizations.  
Examples of NDM research subjects that may benefit from the measurement of the 
development of consciousness through Transcendental Meditation, as well as other 
practices, include the development of SA in pilots, wildland firefighters, emergency 
response personnel, and other populations traditionally studied by the field of NDM. 
Proposing the factor of the development of consciousness, using TM, as an 




hypothesis that regular practice of the Transcendental Meditation technique develops SA 
capacity (perception, comprehension, and projection) by demonstrating improvement in 
two of the three areas of SA capacity.  Given the significance of the data in Level 1 and 
Level 3 SA (i.e., perception and projection), the study proposes the addition of the factor 
of development of consciousness to the existing SA models of Endsley (1995c) and 
Sandoval (2005).  In doing so, this study contributes to a growing body of applied 
research validating and extending the improvement of cognitive capacity across 
numerous populations, based upon 40 years of research on the Transcendental Meditation 
technique specifically, and meditation practices in general.   
Integration of constructs from NDM on decision making under stress, 
organizational culture change from OD, and research on developing SA using TM.   
Leadership resilience is a complex subject, with multiple factors contributing to the 
phenomenon.  This study’s contribution of the multi-disciplinary perspective of 
leadership resilience, bridging the literature from OD theorists (organizational culture) 
and NDM researchers provides insight into the range of factors that have heretofore been 
addressed singly in the research.  Organizations such as the U.S. military have developed 
comprehensive theoretical frameworks to understand leadership resilience, 
complemented by research using interventions such as Transcendental Meditation to 
develop resilience capacity.  By introducing the familiar and widely-accepted construct of 
SA developed by the U.S. military over 40 years ago (Spick, 1988), future research into a 
broad range of interventions is possible to address the growing challenge of leadership 
susceptibility to stress and its impact on debilitated executive judgment and decision 




SA using interventions such as Transcendental Meditation in the Comprehensive Soldier 
Fitness program (Pargament & Sweeney, 2011) provides a model for broader use in the 
OD field.   
Recommendations for Future Research 
This study and its findings present four important opportunities for future research 
into leadership resilience using the SA framework and interventions to develop SA 
capacity involving well-researched meditation practices: (a) replication of this study 
using the same instruments, as well as substituting different instruments for Level 2 SA 
(real-time executive processes related to problem solving and comprehension), (b) 
replication of this study in multiple leadership settings and cultures, and (c) comparative 
studies of well-researched meditation practices and SA capacity measures, and (d) studies 
on the use of meditation as an intervention to develop Team SA.  Each is described in 
greater depth below. 
Replication of this study using the same instruments as well as substituting 
different instruments for Level 2 SA (real-time executive processes related to 
problem solving and comprehension).  In addition to a more rigorous repetition of this 
study addressing current study limitations, future study of SA capacity incorporating the 
use of the same instruments as well as substituting different comprehension instruments 
which measure the executive functioning corresponding to Level 2 SA is warranted.  The 
purpose of such research would be to validate the effectiveness of the methods used in 
this study, using similar hypotheses for testing the effect of Transcendental Meditation on 
the development of SA capacity.  This would serve to strengthen the findings and further 




complexity of factors underlying SA.  The Building Resilience study at Norwich 
University has already embarked on this recommendation in the subsequent phase of the 
multi-year study through the use of the same instruments used in this study that measured 
Perception and Projection.   
 Replication of this study in multiple leadership settings and cultures.  The 
underlying premise of this study is that improved SA is critical for all leaders operating in 
complex, high demand settings.  Therefore, in order to research the applicability of 
improved SA capacity and its development using the Transcendental Meditation 
technique, this study could be replicated in different populations of leaders, and in 
different cultures.  Additional studies that explore the role of SA in judgment and 
decision making under stress outside of the field of NDM will further develop the 
leadership resilience literature in the direction of applied intervention as well as theory.    
Comparative studies of evidence-based meditation practices and SA capacity 
measures.  Replication of this study on the development of SA capacity using well-
researched meditation practices as an intervention within the NDM community would 
extend and accelerate the general understanding of the efficacy of different meditation 
practices as interventions to develop SA capacity.  While empirical studies are just 
beginning to emerge, a concentrated, focused research effort on the role of meditation as 
an intervention to develop SA could contribute to shortened adoption cycles in 
mainstream leadership resilience programs. 
Studies on the use of meditation as an intervention to develop Team SA.  
Research within the NDM community on the study of team SA (Bolstad & Endsley, 




meditation as an intervention to study the effects on improvements to Team SA in high-
demand settings.  The results of this area of research may greatly assist the choice of 
interventions available to all leadership teams in organizations that work to address 
critical situations. 
Concluding Remarks 
This study evaluated the impact of the development of SA capacity on executive 
judgment and decision making under stress in emerging leaders.  It involved two areas of 
interest to the study’s author:  an exploration of the frequently observed symptoms of 
debilitated SA observed firsthand in leaders undergoing gamma level change by this 
consultant in the field of OD and change, and the acquisition of research skills needed to 
incorporate the use of meditation as an intervention to develop improved judgment and 
decision making in leaders.  Its conclusions give direction and energy to ongoing research 
in two seemingly unrelated fields, NDM and OD, as its novel methodologies open up the 
possibility of measurable interventions design to help leaders develop the SA capacity 
that is so fundamental to resilient leaders.  It further highlights the extraordinary 
commitment already made by the Norwich University faculty and staff who are deeply 
committed to preparing the next generation of resilient leaders for military and civilian 
service with tools to help improve executive judgment and decision making – the essence 
of leadership.  By exploring and extending the work of NDM, OD, and TM researchers in 
the areas of SA, leadership development, and leadership resilience through the systematic 
development of consciousness, respectively, it is hoped that this study generates new 
perspectives and possibilities in order to address the challenges of current and emerging 
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Corporate-sponsored TM programs in Organizations 
 
Company Citation 
Apple Computer (Schmidt-Wilk, 1996) 
American Telephone & Telegraph (Schmidt-Wilk, 1996) 
Bankers Trust (Australia) (Schmidt-Wilk, 1996) 
Blue Cross Blue Shield (Kory, 1976); (Oates, 1976) 
Boston Consulting Group (Schmidt-Wilk, 1996) 
Bougain Villa (South Africa) (Schmidt-Wilk, 1996) 
British Columbia Telephone (Schmidt-Wilk, 1996) 
CAN Arkiteckkontor AB (Sweden) (Bentsson, 1991) 
Canovia Pharmaceuticals (Australia) (Schmidt-Wilk, 1996) 
Connecticut General Life Insurance Co. (Ivancevich, Matteson, Freedman, & Phillips 1990; 
Kory, 1976)) 
Coors Brewing (Ivancevich et al., 1990) 
Dominion Mining (Australia) (Schmidt-Wilk, 1996) 
DWF Advertising (South Africa) (Schmidt-Wilk, 1996) 
Ericsson AB (Sweden) (Bentsson, 1990) 
Financial Guardian Group (Schmidt-Wilk, 1996) 
Fortune Motors Co. Ltd (Taiwan) (So, 1991) 
General Motors (Marcus, 1977) 
Geraldton Building Company (Australia) (Schmidt-Wilk, 1996) 
GTE Sylvania (Schmidt-Wilk, 1996) 
H.A. Montgomery Company (Roth, 1994) 
I-World Department Stores (Japan) (Subramanian, 1989) 
Imperial Life Insurance (Canada) (Tuniga, 1991) 
Kyocera Corp. (Japan) (Subramanian, 1989) 
Matsuya Department Stores (Japan) (Subramanian, 1989) 
McDonnell Douglas (Schmidt-Wilk, 1996) 
Monsanto Chemicals (Ivancevich et al., 1990; Kory, 1976); (  
Mountain Breeze Ionizers (Great Britain) (Veltman, 1990) 
P.A. Medical Corporation (Kory, 1976) 
Puritan Bennett Co. (DeArmond, Alexander, & Stevens, 1994) 
Shamrock Foods (Schmidt-Wilk, 1996) 
Shimada Fashion Co. (Japan) (Visser, 1986) 
Skylark (Japan) (Wilson, 1991) 
Sony Corporation (Japan) (Billingsley, 1991) 
South India Research Institute (India) (Schmidt-Wilk, 1996) 
Sternberger Motor Corporation (Marcus, 1977) 
Sumitomo Heavy Industries (Japan) (Marcus, 1990; Subramanian, 1989) 
Sunnydale Farms, Inc. (Marcus, 1977) 
Tata Tea (India) (Schmidt-Wilk, 1996) 
Tokyo Takara Corp. (Japan) (Subramanian, 1989) 
Toronto Dominion Bank (Canada) (Wilson, 1991) 
Tower Companies (Chessher, 2005) 
Transco (Kory, 1976) 
Upper Avenue National Bank (Kory, 1976) 
Volvo Corporation (Sweden) (Bentsson, 1990) 
Wesray Capital Management (Schmidt-Wilk, 1996) 
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